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ZIM BtLivr 


(Manufactured under British Patents Nos. 340,104 376,534 376,988 378,645 
end conforming to British Standard specification No. B.S. 1004.) 


Fidelity of detail and beauty of surface 
finish are readily achieved in pressure 
castings of MAZAK Alloy. MAZAK 
also has physical properties which 
meet the most exacting requirements 


of the design engineer. 


NATIONAL ALLOYS LTD. 


(Member of the imperial Smelting Corporation Group) 


95, Gresham Street, London, E.C.2. 


Tr 


Sole Selling Agents: Morris Ashby Ltd., London House, New London Street, London, E.C.3. 
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PRESS TOOLS 


LARGE or SMALL 








We are SPECIALISTS in the 
DESIGN and MANUFACTURE 
of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS 








ARNOTT & HARRISON LTD. 





22, Hythe Road @™ orm § 
WILLESDEN aE: 


HARRISON 


WILLE SOEN 


Telephone : LADbroke 3484-5-6 




















Journal of the Institution of Production Engineers 


COD GROUPING SIR! 


Good grouping / 


Five holes in a row! Damn good Sir! We'll make a 
pikeman of you yet! But can you get five hundred 
holes in a row? Can you shoot round corners? 
Can you fill the holes up again with bolts and screw 
nuts on to the end of them? Yes Sir, you can, provided 
you are equipped with Desoutter Small Power Tools. - 


Specialists in Lightweight Pneumatic and Electric Portable Tools. DESOU i t aa 


DESOUTTER BROS. LTD. DEPT. P_ , THE HYDE, HENDON, LONDON, N.W.9. TELEPHONE : COLINDALE 6346-7-8-9 
C. R. Casson 135 
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The illustration shows a machine having a 
4ft. wide table and an 8 ft. table traverse. 


Driven by an 80H.P. motor and arranged with 
four tool-boxes each with two tools operating 
on two sides of two ingots simultaneously. 


Ask for Brochure N.S.137 


CRAVEN BROTHERS «axcussren LTD 
REDDISH - STOCKPORT 
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Wimet 


Not without good reason have Wimet Tips become 
the standard by which all others are judged, for since 
we, the original pioneers in the manufacture of carbide 
tools in this country, produced Wimet Brand Tool 
Metal from which Wimet Tips are made, it has 
remained absolutely unsurpassed, the best tool metal 
ever used. Making for greater speed and accuracy as 
they do, Wimet Tips cannot fail to have a most 
stimulating effect on production, and their use will 
prove a very effective economy, due to their long 
working life between regrinds. Wimet, the finest 
and most durable of all, are the only tips to use on 
your cutting tools. Our specialists are available to 
assist you in the application of Wimet to your 
production problems, and there is a grade of Wimet 
Too! Metal for every machinable material. 


ix 


WIMET N. 
WIMET H. 
WIMET X. 


WIMET XX. 
WIMET X8. 


WIMET SS8. 


WIMET G. 





For cast iron, non-ferrous materials and 
general use. 

For chilled iron rolls and extremely 
abrasive materials. 

For aluminium and aluminium alloys and 
certain classes of steel. 

For finishing cuts at high speeds. 

For rapid metal removal at medium 
speeds. 

For heavy duty and interrupted cuts on 
steel where conditions are unsuitable 
for other grades at corresponding range 
of speeds. 

For planing and woodworking. 








IMMEDIATE DELIVERY OF STANDARD TIPS FROM STOCK 
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BIRMINGHAM. 6 ENGLAND 





We cannot claim to make everything from a pin 


to a battleship, but we do make motors in a variety 
of types from }h.p. to 500 A.p. 


BIRMINGHAM, BristoL, DunpEE, GLasGow, LONDON, MANCHESTER, NoTTINGHAM, 
PETERBOROUGH, SHEFFIELD 
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MIN O 
NI ‘14TON. 
MAIJSOR 
2 TONS 
A \\ MAMMOTH 
S TONS 


FLECTRIC CHAIN 


PULLEY BLOCK 


hy 






SAFETY LIMIT 
SWITCH AT TOP 
AND BOTTOM 


WRITE FOR 
BOCKLET ON LIFT- 
ING AND SHIFTIAG 
OR SEPARATE CAT- 
ALOGUE OF COr- 


VEVORS, CRANES nian aes 
ANIOAL, WANDLING CONTROL 


® GEO. W. KING LTD 


HARTFORD WORKS - HITCHIN - HERTS 


PHONE HITCHIN 960 as. LINES) 
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JIGS & FIXTURES 
PRESS TOOLS 


AIRCRAFT 
ASSEMBLY JIGS & 
REFERENCE GAUGES 


HEAT TREATMENT 


SMALL ASSEMBLY 
HAND TOOLS 





FULLY ATO APPROVED 


606 HIGH ROAD, LEYTON, LONDON, E.10 i. cae 
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Two MODELS AVAILABLE VERTICAL or HORIZONTAL 
WITH COMPREHENSIVE 
RANGE 0F EQUIPMENT 


Vertical Model 

With 1000 to 1 magnification and 
scale graduations in divisions of 
0-00005’’ 

Range of Scale bes .-. 2£0°006’ 
Graduations ... ... 000005’ 
Max. Height of Work ws Y bad 
Max. Dia. of Work . me 6" 


Horizontal Model 

For external and internal work 
including measuring internal threads 
with 1000 to 1 magnification and 
graduations of 0:00005” 

Max. External Dia. of Work ... 14” 
Max. Internal Dia. of Work ... 6" 
Min. - ae 2 
Max. Pitch Dia. of Internal Thread 3h" 






























PLUS or MINUS 


RANGE OF SCALE ON BOTH INSTRUMENTS :— 0°005 inches 






e Trading Estate 
BUCKS Grams - OPTOOL, SLOUGH 


414 Montrose Avenue 
Phone: SLOUGH 20247 SLOUGH 






acenrs E. H. JONES (Machine Tools) LTD. Edgware Rd., The Hyde, London, N.W.9 
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BIRMINGHAM 18 
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HIS is the unit, complete 

in itself, with which to 

convert machine tools to 
individual motor drive. 
Simple design. Ball bearings 
throughout. Newman Totally 
Enclosed Motor with Push- 
button Operated Starter. 
Easy to instal and occupying 
small space. Gives increased 
efficiency, minimises mainten- 
ance and reduces costs of 
production. 


QUICK DELIVERY 
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NEWMAN INDUSTRIES LTD., YATE, —- 
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“NEWALLOY’ 
' BOLT 
65-75 TONS 


*NEWALL’ 
HITENSILE 
BOLT 
45-55 TONS 


A.P NEWALLi?5 


POSSILPARK — GLASGOW.N. 
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THE 
GAUGE AND TOOLMAKERS’ 
ASSOCIATION LIMITED 





Established as a central national 
organisation to further the interests of 
and promote co-operation between all 
Manufacturers engaged in_ the 
Gauge and Toolmaking Industry. 


All information from the Secretary 
STANDBROOK HOUSE 
OLD BOND STREET 

LONDON, W.1. 


Telephone: Regent 3451-2 
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Tue world - wide use of 
“AVO” Electrical Testing 
Instruments is striking testi- 
mony to their outstanding 
versatility, precision 
and reliability. In every 
sphere of electrical test work, 
on active service and in 
industry, they are maintain- 
ing the “AVO” reputation 
for dependable accuracy, 
Orders can now only b2 accepted which is often used as 
which bear a Government Contract a standard by which other 
Numbrr an? Priority Rating. instruments are judged. 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO .LTD 
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MeErcER 


DIAL GAUGES 
tm “MEASURING 
tl 


ets 


MEN 


For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 
after hardening. 


Steel 
Makers 
since 
1776. 


SANDERSON BROTHERS & NEWBOULD LT? 
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O—sulphur does not have any 

appreciable effect on it; and 
speaking of aluminium, it is inter- 
esting to note that it is eminently 
suitable as a material for plant and 
equipment in contact with hydrogen 
sulphide, sulphur dioxide and cer- 
tain sulphuric acid solutions. Be- 
sides their extensive use in the gas 
and petroleum industries, aluminium 
alloys are widely used throughout 
the chemical and food industries 
as non-toxic materials possessing a 


high resistance to corrosion against 
a wide range of inorganic and 
organic substances. Such traces of 
the metal that may, under certain 
conditions be dissolved, produce 
salts which are entirely colourless 
and thus do not lead to discolora- 
tion of the materials with which 
they come in _ contact. These 
qualities plus the high tensile 
strength and low specific gravity of 
HIDUMINIUM Anticorodal alu- 
minium alloys, will enable post-war 
designers to provide equipment and 
plant capable of longer service with 
lower maintenance costs than ever 
before. The Development Depart- 
ment will be pleased to send data 
on request. 


VWhidlu bth tte te 


Bigu DUTY ALLOYS LIMITED a 
xix 


SLOUES 
























UNIVERSAL 
MILLING 
MACHINE 


Table Working Surface . 38in. by 9in. 
Six Spindle Speeds ... 18-365 r.p.m. 
Maximum distance spindle to table 15 in. 
Traverses ... 24in. by 74in. by 14in. 


Send for full details of this and other “ Richmond” Milling Machines 


Purchase Certificates must be obtained from the Mashine Tool 
Control before orders for these Machines can be accepted. 


M idgley £ Sutchfe 


H UNSLET LEEDS, 10 
Phone :LEEDS 75665 oe 
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LONDON OFFICE : 
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vis 
High Speed VERTICAL 
SURFACE GRINDER 


The Type “‘ V ’’’ Surface Grinders 
are definitely designed for high 
output on series production. 
Centralised controls for rapid 
handling. Table speeds infinitely 
variable through hydraulic gear 
with patent vernier contro! fo, 
finishing speeds. 

Capacity: 24in. long vy cin, 
wide by 8 in. high. 

Write for further particulars of 
this or larger machines. 





SNOW & CO., LTD., SHEFFIELD 


ABBEY HOUSE, WESTMINSTER, 8.W.1 
BIRMINGHAM HOUSE: DAIMLER HOUSE, PARADISE STREET 
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-e- : i stagecoach days in your teeireem | 
doubt that Macrome-treated teols will 


44," tive at least DOUBLE the average service of 
Ay” simitar un-treated tools, together with a bigger 
Gy average output por regring. 


it is your duty to yourself, your workers, and 


your country te investigate the Macreme treatment 
immediately. 


MACROME 


LIMITED 


ALCESTER, Warwickshire 


c a Also at Telephone Alcester 175 
London Glasgow Manchester Bristol Leicester Leeds Newcastle-on-Tyne Birmingham 


SS see Don't continge te live in 
L a SEE oF 


BRITISH MADE 
UNIVERSAL JOINTS 


y A FOR EVERY PURPOSE \ 


{ 
‘ 
) 


Mot pal Gear 


& FNCINELERING COMPANY LT 





Kshire 
tester 175 
mingham 
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The 
PRODUCTION 
ENGINEER 
has long been 
waiting 


for 


a simple, inexpensive visual gauge, magnification X25, 
enabling «ské//ed labour to inspect and check components 
rapidly and definitely 









ana 


_—_ successfully to the examination of most if not 
components at present checked by indicator gauges 


and 

capable of checking shape, width, length, internal depth, etc. 
and | 

capable of up to seven checks simultaneously 
ana . 

Price £10.10.0, with practically no maintenance costs 





THE Co yt 


Perivale, 

Middlesex. Phone : 

Perivale 3311 or 

wire Hooswepe, 
REG, TRADE MARK Greenford. 





Ltd. — produced by Kodak — 


developed by Hoover pr Y 
as delivered to the Admiralty, Ministry of Supply, etc. 














Journal of the Institution of Production Engineers 


















And then— 
INFINITY 


Although our 
limits get finer 
and finer, we are 
obviously a long, 
long way from 
the infinity 
expressed as 
«The centre of a 
circle.” It is be- 
cause our circle 
of customers is 
increasingin 
diameter ? 
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Se ee ac . IT 
Pe she most authoritative work dealing with 
e Cs ; ‘ 
“=. Marking Methods and Marking Devices 
a a9 - ° e) 
: : A text book as well, as a catalogue, 
eo. Sa RG Se 
if _<72uePages?¢ profusely “illustrated with $5 P aee 0 
plates. illustrations and." * diagrams 
Se. ae FF ss SF oa” 
p PRICE®'S/-..net. post’ free* 
me ae YE, ee Ss 
EDWARD PRYOR & SON LIMITED BROOM STREET SHEFFIELD 10 
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—— HARDOLOY is a high-speed cutting alloy made by the British 

Thomson-Houston Co. Ltd., Rugby, it cuts steel, cast iron 
1AM 24) and non-ferrous metals at extremely high speeds. It will 
also cut freely materials which have hitherto been looked 
lupon as unmachinable except by diamond tools. 


a “ARDOLOY is supplied in the form of cither tipped tools or 
ate! separate tips in grades to suit various materials. 


ARDOLOY is not high-speed steel and must not be used like 
it. The best results are obtained only by using the proper 
~ |grade, correct cutting speeds and feeds and, what is of first 
ak importance, the proper method of sharpening. Our service 
@jjengineers at end at users’ works, free of charge, to help in 
obtaining the best results. Catalogue on request. 


DELIVERY (/f not in siock) 
STANDARD TOOLS - 4 weeks STANDARD TIPS - 2 weeks 


Sole Distributors : 


ALFRED HERBERT LTD. COVENTRY 
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PRODUCTION MACHINES 


FOR 
SCREWING 
SAWING-OFF 
SAW-SHARPENING 
TOOL-GRINDING 


Subject to Machine Tool Control 


VOUCHER LTD. 


BRIDGE STREET WALSALL STAFFS. 
TELEPHONE 3396 































Victo ra Embankment W 
Temple Bar 591 
Grama tel hethe 


In associatio wi 
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(ETAL CLEANING MACHINES 


** Bratby ’’ deals with every variety and size of component and whether 
= metal be steel or aluminium, cast iron, or bronze there is a machine and 
ss for it. British manufacturers who are wanting a cleaner should instal 
Bratby Cleaner designed to suit their special needs. Send now for full 

iculars of the machine suitable for your particular job, or better still, ask 

representative to call for a discussion. 


€ 
gy THERE IS A BRATBY CLEANER TO SUIT EVERY TYPE OF JOB 





# vs fe 
oJ Sole Agents for Gt. Britain: 
2 fEO. H. HALES MACHINE TOOL CO., VICTOR HOUSE, 1, BAKER ST., LONDON, W.1 


Designed and manufactured by: 
TBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER, 4 






























Journal of the Institution of Production Engineers _ 


HALIFAX 


ENGLAND 


THE WORLD’S LEADING 
DRILLING, BORING & MILLING 
MACHINE SPECIALISTS 


Waist playing our full part in the 


war effort we look to a happier 
future and welcome any opportunity 
of contacting customers old and new. 


In peace or war our motto is 
SERVICE, and we are happy at all 
times to offer advice on machine 
tool problems and the application of 
ASQUITH machines to specific jobs. 


SOLE DISTRIBUTORS FOR THE 


ASQUITH OVERSEAS SALES 
BRITISH ISLES : 


AND SERVICE DEPOTS 
THROUGHOUT THE 
WORLD 


London Office: HALIFAX HOUSE 
STRAND, W.C.2 


DRUMMOND (SALES) LTD. 


KING EDWARD HOUSE 
NEW . STREET, BIRMINGHAM, 2 





ESTABLISHED 1865 
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‘rew Machines 




















Capacity : 
Maximum diameter ‘276 in. 
Maximum turning length 2?in. 


Distinctive Features : 
Sliding Headstock — rigid 
setting of the five tool- 
holders. 

Nitrided headstock spindle, 
accurately finished and 
ground. 

Can be run at 10,000 r.p.m, 
All feed and speed changes 
made by gears. 

Ease of fitting various 
attachments. 


-LTO. 


D SOUTH YARDLEY BIRMINGHAM 


Telephone: ACOCKS GREEN 2281 
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SPECIAL FEATURES OF THE NEWALL 
ADJUSTABLE EXTERNAL LIMIT GAUCE 


“OUTER SCREWED SLEEVE 
“FOR COARSE ADJUSTMENT 





In the design of the Newall DIAGRAMS 
Gauge nothing is leit to SHOW METHOD 
fo) af- balol Adjustment fo) i det =) ’ fe) 2 ADJUSTING 


anvils is positive in both AND LOCKING 
directions and the locking 

mechanism is quite separate, 4 THE "GO" AND 
Simple yet’ sure methods of 4 — “NOT GO” ANVILS 
CXoppvtcietale mE: bale MM (ole) otule ME banal ic) a : 

ensure accurate gauging. 


NOW 
AVAILABLE 
EX STOCK AT 
REDUCED 
PRICES 


& STYLE “‘N’’ GAUGE SHOWN HERE IS AVAILABLE IN 
} INCH STEPS UP TO 6 INCHES CAPACITY. STYLE ‘‘O'' (NOT 
ILLUSTRATED) IS MADE FROM 6 TO 3C INS. CAPACITY 


= § ence? | 2h.) oC _—’ = i 
Colndale 7011 * EDGWARE RD. THE MYDE.LONDON.NWS ¢Garantools T 
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INDEX TO ADVERTISEMENTS 


As @ war-time measur: the advertisement section of this Journa. is now pub- 

lished in two editions, A and B Advertisers’ announcements only appear in 

one edition each month, advertisements in edition A alternating with those in 

editton B the following month. This Index gives the page number and edition 
in which the advertisements appear for the current month. 
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The fact that goods made of raw materials in short supply owing to 
war condicions ave adtertised in ‘‘ The Journal’ should not be taken 
as an indication that chey are necessavily available for expori. 
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INSTITUTION NOTES 
December 1943 


Meetings. 


16th December—Leicester Section. A lecture will be given at 
The College of Technology, The Newarke, Leicester, at 7-0 p.m. 
on ** Powder Metallurgy ”’ by 8. V. Williams, Esq., B.Sc. 

17th December—Lincoln Sub-Section. <A lecture will be given at 
The Technical College Lecture Hall, Lincoln, at 6-30 p.m. on 
** Modern Machine Tool Manufacture ’’ by T. P. N. Burness, Esq., 
of Halifax. 

19th December—Luton and District Section. A meeting will be 
held at Luton Library Meeting Room, George Street, Luton, at 
10-0 a.m., when three short papers will be read by Luton Members. 

1944 

3rd January—Coventry Graduate Section. A meeting will be 
held in the Coventry Technical College (Room A5) at 6-45 p.m. when 
three short papers will be read : (1) ‘‘ The Design of Cams for Single 
Spindle Automatic Machines” by G. A. Bayley, Esq., Grad.1.P.E., 
(2) “ Waste Elimination and Salvage”’ by D. H. Morgan, Esq., 
Grad.I.P.E., and (3) “‘ The Relationship between the Production 
Engineer and the Management ” by J. B. Scott, Esq., Int.A.M.I.P.E. 

7th January—London Section. A meeting will be held at the 
Institution of Civil Engineers, Gt. George Street, London, S8.W.1, 
at 7-0 p.m. when W. Hewett, Esq., Grad.I.P.E., will lecture on 
“ Training-of Young Engineers.”’ 

7th January—Lincoln Sub-Section. An informal discussion on 
‘* Inspection ” will be held in Messrs. Robey’s Canteen, Canwick 
Road, Lincoln, at 6-30 p.m. The discussion will be opened by 
A. Johnstone, Esq., M.I.P.E 

7th January—Manchester Section. A meeting will be held at the 
Mechanics Institute, Crewe, at 7-15 p.m., when R. Appleby, Esq., 
A.1.P.E., will lecture on ‘‘ Production Control.” 

8th January—Yorkshire Section. A meeting will be held at the 
Hotel Metropole, Leeds, at 2-30 p.m., when R. Appleby, Esq., 
A.I.P.E., will lecture on “‘ Production Control.” 

15th January—Nottingham Section. A meeting will be held in 
Derby, when J. W. Ginever, Esq., will lecture on *‘ Quality 
Control.” 

15th January—Yorkshire Graduate Section. A visit to the works 


of the English Electric Company, Bradford, has been arranged. 
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22nd January—Yorkshire Graduate Section. A meeting will be 
held at the Great Northern Hotel, Leeds, at 2-30 p.m. when the 
following short papers will be read: (1) ‘* Operational Planning,” 
by H. Lister, Esq., Grad.I.P.E., Grad.I.E.E., (2) “One Type of 
Salvage,” by R. W. Marston, Esq., Grad.I.P.E., and (3) * Limit 
Gauging Methods as applied to Screw Threads,” by J. Payne, Esq., 
Grad.1.P.E. 

22nd January—Manchester Section. A meeting will be held at 
University of Liverpool, Brownlow Hill, Liverpool, at 2-30 p.m., 
when H. W. J. Inshaw, Esq., will lecture on “‘ The Advantages of 
Using Plastics.”’ 

27th January—Leicester Section. A meeting will be held at the 
College of Technology, The Newarke, Leicester, at 7-0 p.m., when 
Dr. G. Schlesinger, Hon.M.1.P.E., and R. E. Reason, Esq., 
A.R.C.S. will lecture on ‘‘ Methods and Uses of Surface Finish 
Measurement.”” This is a joint meeting with the Leicester Associa- 
tion of Engineers. 

27th January—Glasgow Section. A meeting will be held in The 
Institution of Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, C.2., at 7-15 p.m., when W. Puckey, Esq., 
M.I.P.E., will lecture on ** Management in Action.” 

28th January—London Graduate Section. A meeting will be 
held at 36, Portman Square, London, W.1., at 7-0 p.m., when K. J. 
Hume, Esq., will lecture on “ Precision Measurements by Optical 
Methods.”’ 

30th January—Luton Section. A meeting will be held at the 
Luton Library Meeting Room, George Street, Luton, at 10-0 a.m., 
when Dr. G. Schlesinger will lecture on‘ Spindle Bearings.” 


Committee Meetings. 


4th January—Education Committee (Special Meeting), Queen’s 
Hotel, Birmingham, at 11-30 a.m. 

5th January—Technical and Publications Committee (at Insti- 
tution Headquarters), 5-30 p.m. 

11th January—Membership Sub-Committee at the Queens Hotel, 
Birmingham. 10-0 a.m. 

12th January—Technical and Publications Committee (at Insti- 
tution Headquarters) at 5-30 p.m. 

16th January—Management Committee of the Research Depart- 
ment at Nottingham, 6-0 p.m. (at the Black Boy Hotel, Nottingham). 

17th January—Management Committee of the Research Depart- 
ment at Loughborough, 10-0 a.m. 

17th January—Finance Committee of the Research Department 
at 2-0 p.m. 

19th January—Technical and Publications Committee at Head- 
quarters, 5-30 p.m. 
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21st January—Finance and General Purposes Committee, at 
Institution Headquarters, 2-15 p.m. 

21st January—London Section Committee at Institution Head- 
quarters, 12-0 noon. 

25th January—Education Committee at Queens Hotel, Birming- 
ham, 10-0 a.m., 

25th January—Membership Committee at Queens Hotel, Birming- 
ham, 12-30 p.m. 

26th January—Technical and Publications Committee, 5-30 p.m. 

28th January—Finance and General Purposes Committee (special 
meeting) at Institution Headquarters, 11-30 a.m. 





Wolverhampton Section. 

On Tuesday, 30th November, 1943, the inaugural meeting of the 
Wolverhampton Section was held at the Wulfrun Hall, and was 
presided over by Mr. E. W. Hancock, M.B.E., who has been elected 
first President of the Section. The provisional officers and Com- 
mittee elected were as follows :— 

Mr. E. W. Hancock, M.B.E. (President). 

Committee: Messrs. J. D. North, H. Bainbridge, W. A. J. 
Chapman, L. Farrer, H. C. Johnson, A. J. Burns, J. Montgomery. 

The meeting was well supported, some 170 members and visitors 
being present. Among those present were the Mayor of Wolver- 
hampton, Colonel H. B. Sankey, Regional Controller of Production, 
and Lord Sempill, Deputy President of the Institution. 


Halifax. 

On Saturday, the 4th December, a preliminary meeting was held 
at Halifax, to discuss the possibility of forming a Branch of the 
Institution in this district. The following were elected to serve 
as a temporary Committee : Messrs. W. P. Eastwood (Chairman), 
A. Mitchell (Hon. Secretary), A. K. McCall, J. Butler, H. Denham, 
J. F. Chapman, C. A. E. Vince, H. Nutton, Mr. Blakiston and 
Mr. Crawley. 

At the Council Meeting held on 10th December, permission was 
given to the Halifax Committee to form a Section. 


Loughborough Student Centre. 

Members will be interested to know that the Loughborough 
Oollege Student Centre has resumed its activities by holding the 
first meeting of the session on the 23rd November, when Mr. Mark 
H. Taylor gave a lecture on “Some Applications of Optics to 
Engineering.”” The provisional Committee elected was as follows : 

Dr. H. Schofield, M.B.E. (President), Dr. G. Schlesinger (Vice- 
President), Mr. P. J. Bannister (Chairman), T. D. Walshaw (Hon. 
Secretary), D. Taylor (Assist. Hon. Secretary)., Messrs. R. E. 
Green, J. J. Peck, B. D. Pugh, G. Smith, J. F. Peck. 
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London Graduate Section. 


On Friday, 26th November, at 7-0 p.m. the London Graduate 
Section held a meeting at Headquarters when Mr. Spragg presented 
his paper on “Arc Welding as applied to Jigs and Fixtures.” to a 
gathering of some 50 members and visitors. 

The speaker opened the paper by stating what progress had 
been made in the last few years in the fabrication of ships, bridges, 
tanks, high pressure vessels, gasometers, and commercial vehicles, 
etc., and Are Welding had been highly responsible for this advance- 
ment, as sheets of mild steel from 20 s.w.g. to 1 in. thick can now be 
satisfactorily welded. Examples of this type of work was then 
shown on the screen, and also the various types of portable Arc 
Welding Plants which can now be obtained. 

Mr. Spragg spoke of the best type of jigs to be used for Are 
Welding and emphasised how the welding time could be improved, 
providing the suitable type of welding fixtures were selected. 

The meeting was then thrown open for discussion, and Mr. 
Webster asked the speaker if Are Wleding reduced to a minimum or 
deleted altogether any distortion which was liable to take place dur- 
ing normal welding methods. Mr. Spragg pointed out that it was 
usually advisable to contact the experts in matters where consider- 
able distortion was experienced, so that they could advise a 
‘““ Welding procedure ”’ to be adopted in order to reduce this to a 
minimum, naturally each problem would have to be tackled on 
its own merits. 

Mr. Webster then went on to say that he wished there had been 
more said about Arc Welding as a means to facilitate the manu- 
facture of Jigs and Fixtures and Cutting Tools. Mr. Laws was then 
called upon to answer this question, and he told us he had had a 
certain amount of experience with building up the cutting edges with 
high speed steel on large mild steel milling cutters, and how that in 
large size press tools the die and punch could be made from mild 
steel, and a harder material could be welded to the shearing edges, 
this would naturally have to be ground “ flush ” afterwards, and a 
considerable saving was made in the cost of material. ‘This process 
of welding can also be applied to certain mouldings work where a 
mild steel moulding die is used first being rough milled to within 
1/,,in. and then lined by means of Arc Welding with a harder 
material, an finished off in the usual manner. In the case of 
large moulding dies a considerable saving in material is made. Mr. 
Laws emphasised that this type of work was still in its infancy, and 
that he thought it had great prospects. 

A general discussion then followed. 

The meeting was concluded at 9-45 p.m. by Mr. Shankeshaft 
passing a vote of thanks for Mr. Spragg. 
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ORGANISATION AND CONTROL OF 
~ . PRODUCTION 


Paper presented to the Institution by an Affiliated Firm* 


Many years ago man had to depend solely upon his own personal 
efforts—usually a combination of crafts such as, Hunter, Farmer, 
Builder, Tailor, etc.,—to ensure his existence, and in addition, he 
had to be skilled in the use of weapons with which to preserve his 
life. 

Gradually after a very long and painful process which rapidly 
gained impetus during the past century, a primitive type of industrial 
organisation was evolved and people settled down to certain con- 
ditions and laws ; some sort of division of labour was introduced, 
and most men adopted a craft or profession to support themselves 
and their families. 

For a very long period, these early craftsmen acted as their own 
designers, manufacturers and salesmen, their workshops being part 
of their residences, and all members of the household usually contri- 
buted towards some proportion of the productive effort. 

The more energetic and enterprising of the successful craftsmen 
soon found that demand was far in excess of supply, and had to 
greatly extend their business premises and to employ and train 
others to work for them. This resulted in an increased number of 
specialist craftsmen and was the beginning of the Factory System. 

The next and most important phase in industry was the intro- 
duction of mechanised production by the invention of the steam 
engine. The hand craftsmen, not able to compete against this form 
of mechanised power, as such ceased to exist and were forced to 
adapt themselves to the new methods of production and learn 
their craft all over again. 

As these new methods gradually became stabilized, conditions of 
living became greatly improved. Production methods were 
constantly being improved upon, labour was cheap and the supply 
inexbaustable, and as no difficulty was experienced in selling 
what was being produced, improvements in design were only put 
through at the convenience of the proprietor. 


* The Associated Equipment Co. Ltd, 
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the revolutionary changes that were made in transport. This 
was mainly attributable to: 





ORGANISATION AND CONTROL OF PRODUCTION 


About this time, industry received another great impetus by. 


1. New methods in road construction, invented by Telford and 
Macadam, with greatly beneficial effect upon transport and 
communications. 


2. The construction of canals, thus forming a cheap and effective 
means of transport for manufactured goods and products. 


3. The construction of railway systems rendering districts 
previously difficult of access to be more easily reached, thus 
affording a speedy and regular movement of products. 

4. Construction and use of steamships for coastal and inter- 
national trade. 


During this period, factories were still small enough to be 
managed effectively under the individual control of one man, 
the method of control usually being of a very crude nature, but 
sufficiently effective to meet the needs of the day. 

The introduction of electric light and power led to another great 
change in industrial conditions, and it was during this period that 
many of the older manufacturing concerns extended far beyond 
the limits of individual control, and with the assistance of electric 
power, more efficient machinery and methods of production manu- 
facture was gradually being developed towards what is now called 
“Mass Production Lines.”’ 

Also many new industries became established, particularly in the 
manufacture of electrical appliances and accessories. 

The general effect of all this was the creation of a still higher 
standard of living—people became more prosperous and articles 
previously considered luxuries became necessities. This led to a 
great increase in production, and as the demand wes still in excess 
of production, the need for limitation of production was unnecessary. 

This state of industrial prosperity continued until the Great War 
of 1914—1918, although prior to this period very few business 
concerns had any definite conception of scientific management. — 
During the period of this conflict the urgent need for munitions 
of war brought about an extraordinary intensification in methods 
of production in a measure never before attempted, and it was then 
that the need of a highly organised system of control was found 
to be necessary to adequately supply the needs of the fighting 
services. 

Engineering activities extended very rapidly, and, at the same 
time, became more complicated, and many skilled craftsmen became 
specialists in the various branches of the industry. With the in- 
tensive use of Jigs and Fixtures, it was found possible to produce 
articles in vast quantities cheaply and with a very high degree of 
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accuracy and interchangeability, and this led to the formation of a 
specialist group, whose job it was to design and manufacture 
Jigs, Tools and Fixtures. 

Jig and Tool design required a general knowledge of manufactur- 
ing processes, and sequence of operations and plant upon which 
these operations were to be performed, and these duties were under- 
taken by another specialist—the Process and Rate-setting Engineer. 

To ensure correct interchangeability, a rigid inspection had to 
be maintained on all components, and this responsibility was under- 
taken by the Inspection Engineer. 

The formation of specialist groups was also extended to technical 
and clerical staffs—Planning Engineer, Progress Chasers, Material 
Controllers, etc. 

The natural conclusion to this was the appointment of yet another 
specialist whose job it was to co-ordinate all these factors—the 
Production Engineer. 

The conclusion of the Great War of 1914—1918 was closely 
followed by a state of industrial chaos, with which we are all only 
too familiar—industrial conditions bad undergone vast changes— 
production had outstripped demand and was subject to acute 
fluctuation both in quantity and variety, and the stage was reached 
when it was found far easier to increase production than to dispose of 
it. A natural effect of this was the need for constant modifications 
to the product to meet ever-changing demands and increasing 
competition. 

The need of a highly organised system of production control 
at once became of vital importance, as owing to a pampered and 
uncertain market it was necessary to reduce production costs and 
prevent a creation of excessive stocks which tended to tie up capital 
which could be more effectively utilised. 

The Engineering Industry again became involved in an industrial 
revolution—of equal importance—although very different from that 
of the previous century, and many engineering organisations found 
that they had to once again re-organise their production methods. 

Intense efforts were made to improve existing systems of Produc- 
tion Control, and many new and more scientific methods were 
devised. Organisations previously reluctant to introduce a system 
of control were forced to realise that without such a system there 
could be no effective solution to their production problems. 

The Production Control Department thus became an important 
and essential feature in most engineering organisations, and also 
became firmly established in many other industries. 

This brings us to the present stage when we again find ourselves 
engaged in a deadly conflict with other great foreign powers, and in 
spite of the highly organised state of industry it has, due to the 
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magnitude of the conflict and the highly mechanised type of warfare, 
taken over three years to provide sufficient armaments to enable us 
to take the offensive. 

The Production Control Department has again been called upon 
to take an important part in the national effort to bring the war 
to a successful conclusion. The shortage of certain essential 
materials and skilled labour has made the task of synchronising 
supplies of material and finished components to meet production 
requirements a very difficult one. Nevertheless, with full and 
intensive co-operative effo:t of every single member within the 
organisation, the task will be successfully accomplished. 

The foregoing is only a very brief survey of industrial conditions 
leading up to the present time, but will, it is hoped, give some 
indication of events leading up to the introduction and necessity 
for highly organised systems of control in industrial organisations 
to deal effectively with ever increasing production problems. 

The system herein described, although not claimed to be the 
“ perfect ’’ system, has been found, by experience, to be a proved 
method of control and one sufficiently flexible to have obtained good 
results. 


RELATIONSHIP BETWEEN HIGHER EXECUTIVE 
ADMINISTRATION AND MANUFACTURING 
DEPARTMENTS WITH PRODUCTION CONTROL 
DEPARTMENT 


The successful operation of any system of Production Control 
depends very largely upon its relationship with other sections 
within the organisation and it is essential, therefore, that a clear 
definition is made of the exact spheres and responsibilities delegated 
to each department and official before an effective system of control 
can become operative. 

A study of Fig. 1, illustrates the division of such responsibilities 
necessary to a production organisation and a brief summary of the 
functions is given below. 


HIGHER EXECUTIVE ADMINISTRATION 


Chairman and Managing Director. 


Responsible to the Board of Directors for the control of the 
Company. Heis assisted by a staff to whom he delegates the control 
of the various departments governing the activities of the organisa- 
tion. 
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Secretary and Treasurer. 


Responsible for the usual Secretarial and Financial arrangements 
of the Company. 


Chief Accountant. 


Responsible for the usual Accountancy, Costing and Statistical 
work. 


Chief Engineer. 
Responsible for Design, Experimental Research and Development 
in connection with the products of the Company. 


General Sales Manager. 


Responsible for the Sales and Service (Home and Overseas) activi- 
ties of the Company. 


Purchasing Agent 
Responsible for the placing of all contracts-and the purchase of 
all materials required by the Company. 


Production Organisation. 


Wholly responsible for each and every phase of manufacture under 
the Works Manager and the Superintendent of Production Control. 


PRODUCTION ADMINISTRATION 


Reference to Fig. 2, will show the relationship between the Higher 
Executive and Production Administrations and the respective 
responsibilities and functions of the Works Manager and the Super- 
intendent of Production Control Department. 


Works Manager. 


Control of all Productive activities—Manufacturing Departments 
—Jig and Tool Design and Manufacture—Inspection—Labour 
Supply—Laboratory—First Aid and Welfare—Fire Brigade and 
Police Services. 


Superintendent of Production Control. 


Responsible for Planning all Production Operations, Production 
Schedules, Process Layouts, Control of Material Supplies, Works 
Progress, Shop Transport, External Transport, Stores (including 
Receipt and Issue of all Production Materials), Machine Loads, 
Issue of Works Instructions. 

Fig. 3 illustrates in detail the division of responsibilities within the 
Production Control Department and as will be seen, the field covered 
is fairly extensive and each of the many functions of this Department 
requires expert knowledge in their operation. Each function or 
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unit~is welded together in such a manner as to form one effective 
department, every single member of the department co-operating 
fully and harmoniously, each performing their quota towards the 
total effort necessary to ensure the successful operation of the 
system. 


PRODUCTION CONTROL 
Definition. 


Production Control may be defined as a system which co-ordinates 
the order of movement of all the elements of a production programme 
in relation to each other, and the whole, and which by accurate 
pre-planning and control of every movement of productive opera- 
tions in all stages of manufacture ensures completion of the final 
product in accordance with pre-determined plans. 

Pre-planning demands intimate knowledge of :— 

(a) The kind and quantity of materials required for the product. 

(b) Period required to obtain raw materials. 

(c) Methods of performing manufacturing operations. 

(d) Time required for each operation of all component parts. 

(e) Productive capacity of Plant and Equipment. 

The following factors must also be taken into consideration if 
an effective system of control is to be maintained. 

Analysis of Product. 

Control of stocks and material supplies. 

Scheduling of work through the Manufacturing Departments. 

Control of work in progress. 

Transportation of work to the various operations. 
Functions. 

The principal functions of the Production Control Department 
may be briefly summarised as follows :— 

1. Arrangement and preparation of Specifications and Schedules 
for production of completely assembled units and chassis. 

2. Requisitioning and Controlling Material Supplies for the pro- 
duction of completely assembled units in accordance with Manu- 
facturing Schedules. 

3. Receiving—Storing and Handling all Materials and Supplies 
for production. 

4. Control of work in progress throughout the Manufacturing 
Departments in conformity with Production Schedules. 

5. Compilation of Process Layouts and Fixing Standard times 
for the various machining, fitting and assembly operations neces- 
sary to the economic production of component parts. 
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6. Planning—Construction of Material Schedules—Manufactur- 
ing Schedules—Jig and Tool Schedules and compilation of Machine 

The above are the major factors which govern the movements 
of a production programme and it is essential that the Production 
Control Department maintain effective control over all these factors 
before an effective system of control can become operative. 


Constitution. 


A division of responsibilities thus becomes necessary within the 
production control organisation to co-ordinate and control these 
factors, each separate division or section being a specialised unit 
operating in close co-operation with each other under the supervision 
of a Section Supervisor with clearly defined responsibilities. 

Specification Section. 

Material Control Section. 

Process and Rate-setting Section. 

Planning Section. 

Goods Inwards. 

Stores (Rough Material, Steel Bar, Sheet Metal, Unit and 
Progress Section. Finished). 
Works Transport. 

External Transport. 


Production Control Department Central Office. 


With the exception of the Specification Section, Goods Inwards 
and Stores, the whole of the Production Control Department staff 
are accommodated in one Central: Office situated in the centre of 
the Works, readily accessible to the Production Departments and 
adjacent to the Finished Stores. 

As will be seen by the accompanying plan (see Fig. 4), the layout 
of this office has been arranged to conform as closely as possible 
with the sequence of the duties for which it is responsible, thus 
avoiding the necessity of passing various documents, correspondence, 
etc., backwards and forwards from one Section to another. 

Enquiry windows are placed at the end of each Section, in order 
to eliminate the necessity for a continual stream of visitors through 
the office, which is strongly discouraged. 

The Specification Section, by reason of the necessity for close 
personal contact and liason with the Purchasing—Cost and Design 
Departments, is situated in the General Office. The Goods Inwards 
and Stores Offices are adjacent to their respective activities. 

It is interesting to note that most of the desks with which the 
Production Control Department Central Office is equipped have 
been specially designed by the Production Control Department and 
manufactured on the Company’s premises. 
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ORGANISATION AND CONTROL OF PRODUCTION 


SPECIFICATION SECTION 


Functions. 

Compilation of Production Programmes, Compilation of Com- 
ponent Parts Lists and Assembly Lists, Issue of Production 
Schedules, Issue of Production Instructions to Manufacturing 
Departments, Production Statistics, Preparation of Material Analysis 
Statement, Iron and Steel Control Procedure. 


Compilation of a Manufacturing Programme. 


The activities of the Production Control Department commence 
with the authorisation of a Manufacturing Programme. 


Sanctions. 


The Sales Department (after consultation with the Production 
Control Department) submits an Estimated Sales Programme to the 
Chairman and Managing Director at a weekly conference and upon 
approval authority is obtained in the form of a Sanction incor- 
porating in the Minutes of the meeting. This sanction authorises 
the Production Control Department to proceed with the requisition- 
ing of material supplies, manufacture of Patterns, Dies, etc. 


Programme Symbol. 


Upon receipt of the sanction a PROGRAMME SYMBOL is allocated 
which is endorsed on all documents pertaining to costing and 
identification purposes throughout manufacture. 

Particulars of the sanction in regard to Programme Symbol, 
Date of Sanction, Quantity involved, Model and Type, and any 
special features to be incorporated arc recorded by Specification 
Section. 


Allocation of Chassis Numbers. 

A series of CHassis NUMBERS is then allocated, thus providing an 
indication of the Sanction and Date from which any particular 
series of chassis emanates. 


Production Schedule. 


A PropucTION SCHEDULE, Form No. PR.1 (see Fig. 5), is pre- 
pared giving details of Production Requirements covering a period 
of approximately six months. 

On this Schedule details are given of Type and Description of 
Chassis and Main Units, Programme and Contract Symbols, and 
weekly production requirements of each model unit. 

Details are also given in regard to Weekly Spares Production 
requirements. 

The Production Schedule forms the basis of all Production Control 
Department activities in connection with Control of Materials 
Supplies, Planning and Production. 
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ORGANISATION AND CONTROL OF PRODUCTION 


Advice to Manufacturing Departments. 


Details of the Sanction are passed to all manufacturing depart- 
ments and production executives concerned giving full particulars 
in regard to Programme Symbol, Chassis Model or Type, Quantity 
involved, Chassis Numbers, brief particulars of Specification, special 
fitments to be incorporated and Delivery Date and Rate of Chassis 
Production. 


Analysis of Product. 


An Anatysis of the Product is made from Assembly Drawings 
and Drawing Office Parts Lists in order to determine : 

1. Complete Lists of Component Parts required for the finished 
product. 


2. List of parts gomprising various Assemblies and Sub- 
assemblies. 


Component Parts Lists (Schedule ‘‘A’’). 


This ScHEDULE, Form No. ST.5604 (see Fig. 6), is a complete 
register of all component parts (in sequence of part number) used 
on all Standard Types of Chassis, indicating Part Number, Descrip- 
tion, of Component, Quantity per set on each Model, Material 
Specification and Sizes ; a space also being provided for details of 
Design Alterations. 

This Schedule is kept up to date from information passed from 
the Drawing Office in the form of Alteration Advice Notes. 

It is from Schedule “A” that all chassis parts are ordered, a copy 
of this schedule being retained and kept up to date by the Order 
Section. 


Copies of the Schedule are also passed to the Planning Section 
for compilation of Machine Load Schedules. 


Material Analysis Cards. 


From information contained on the parts lists, MATERIAL 
AnaLysis Carps, Form No. MA.1, are prepared for each separate 
component part. 

On these cards information is recorded in regard to Part Number, 
Description of Component, Description and Specification of Material, 
Form of Material, Process and Size. Details are also given in regard 
to whether the component is supplied in a finished or rough condition, 
weight of component (rough and/or finished), Supplier and 
Quantity used per unit or chassis. 

Reference is made to these records for compilation of statistical 
data for M.O.S. and adjustments to the component parts lists 
(Schedule “A”’). 
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ORGANISATION AND CONTROL OF PRODUCTION 


Material Analysis Statement. 


To enable the M.O.S. or M.A.P. to assess the amount of materials 
required for the production of chassis and units in accordance 
with their contracts, and to arrange availability of materials to 
synchronise with production requirements, a MaTERIAL ANALYSIS 
STATEMENT, Form No. MA.2, is prepared. 


This statement is compiled in triplicate from the analysis record 
ecards and contains information regarding the Type and Description 
of Chassis or Unit, Part Number and Description of Components, 
class and specification of Material, Form and Dimensions of Material 
used, Process, Rough and Finished Weight for each component, 
Quantity off per Set, whether Bought Out Finished, Part Machined 
or Rough and Supplier concerned. 


A complete list of the names and addresses of all suppliers 
concerned, together with two copies of the statement are sent to the 
M.O.8., one copy being retained in the Specification Section for 
reference purposes. 


Iron and Steel Control—Authority Symbol Licences. 


Upon the receipt of the sanction for the production of chassis 
or units, advice is passed to the Cost Office in order that they may 
apply to the Iron and Steel Control for an AuTHoRITy SYMBOL 
Licence authorising the purchase or manufacture of the various 
steels required from sub-contractors for the production of the 
requisite component parts in accordance with M.O.S. contracts. 


Accompanying this application is a statement showing gross 
weights of the various steels required. 


Upon receipt of the Authority Symbol Licence, the Cost Office 
advise the Specification Section in order that they may endorse on 
all copies of the Purchase Orders the Licence Symbol and Number. 


Copies of the official orders are passed by the Purchasing Agent 
to the Accounts Department for recording details of steel ordered 
against the total quantity authorised by the licence. 


Alteration Advice Notes. 


All modifications and alterations to design are covered by the 
issue from the Drawing Office of an ALTERATION Apvicr NotTs 
Form No. ST.05391, in which full details are given of the changes 
required in regard to Dimensions and Design Modifications, M.D. 
Minute Number, Type and Description of the Unit affected, D.O. 
Reference Number, Description and Reason of Change, Details of 
Parts concerned and Disposal Instruction for Parts superseded are 
included. Space is also provided for details of the cost involved to 
bring the alteration into effect. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


Copies of the Alteration Advice Note are distributed by the 
Specification Section to the following sources :— 

Stores Order Section for adjustment to record and outstanding 
orders and recording details of material rendered surplus. 

Progress Section for necessary action in regard to Work in 
Progress. 

Process and Rate-setting Section for modification to Proces$ 
Layouts and Records (together with two sets of Detail Draw- 
ings of Component parts affected). 

Two copies of the Alteration Note are also passed to the Cost 
Office for valuation of modification, after insertion by the 
Specification Section of details of material rendered surplus, as 
indicated from the Order Section copy which is passed to the 
Specification Section for this purpose. 

When the Surplus Material involved amounts to over £5 in value, 
the signature of the Managing Director is required at the “‘ M.D.” 
Meeting. 

Alterations to Catalogues and Instruction Books are effected from 
Alteration Advice Notes pissed direct to the Catalogue Section by 
the Drawing Office. 

Signatures for receipt of the advance copies are obtained from 
Production Control Department Supervision concerned, on a small 
index card which is afterwards filed for reference in the Specification 
Section. 


Assembly and Sub-Assembly Lists. 


ASSEMBLY Lists, Form No. 0548, are compiled in tracing form 
from Drawing Office Parts Lists and Assembly Drawings and give 
full details regarding the component parts required to build up an 
assembled unit, viz., Part Number and Description of Components, 
Quantity Required per Set, Total Quantity required for Batch Issue 
and columns are also provided for details of quantity actually issued 
from Finished Stores. (For example see Fig. 7.) 

Space is also provided for Programme Symbol, Total Quantity in- 
volved, Date of Issue, Part Number of Assembled Unit and Descrip- 
tion, also Assembly Section concerned in the Assembly of the unit. 

Copies of these lists are issued in print form to all Assembly 
Sections concerned for reference purposes, to Stores for Issue of 
Material to ,Assembly Sections (as required), to Cost Office for 
Costing purposes and to the Catalogue Section for compilation of 
Catalogues and instruction books also to the Spares Department 
(upon request) for the purpose of issuing material to the Main 
Factory for assembly of Spares Units. 

These Lists are kept up to date from the Drawing Office Altera- 
tion Advice Note. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


Alterations to Assembly Lists. 


During assembly and erection of newly designed chassis or units, 
it is sometimes found necessary to adjust or modify the Assembly 
Lists to conform with assembly practice. 

All requests for such modifications are passed by the Assembly 
Supervision to the Specification Section on SHop REQUEST FOR 
ALTERATION TO BrypER, Form No. AB.1, giving particulars of 
Part Number and Description of Components Concerned, Unit 
Numbers and reason for suggested modifications. 

Upon receipt of this form by the Specification Section, details 
are recorded and the request’ passed to the Drawing Office for 
approval, which is received in the form of an Alteration Advice 
Note issued by the D:awing Office and the Assembly Lists are 
adjusted accordingly. 

Sur} lus mater‘al involved is returned to stcres accompanied by 
a Credit Note is ued by the Assembly Foreman, and replacement 
parts ssued where necessary. 

The “Shop Request Note” and records are endorsed with the 
Alteration Note Number and the form filed for reference in the 
Specification Section. 


‘*X ’’ and ‘‘ X.U.’’ Lists. 

“X ” and “ X.U.” Lists, Form ST.05182, are a series of Assembly 
Lists comprising items of an experimental or non-standard character 
including special requirements for incorporation into chassis at 
customers request. 

These Lists bear the prefix ““ X”’ and “ X.U.” followed by a series 
of numbers allocated by the Drawing Office by whom they are 
translated into assembly form from the Sales Alteration Notes and 
passed to the Specification Section for reconstruction to suit 
assembly requirements. 

In addition to giving particulars of special parts, information is 
also given of parts displaced by the inclusion of these parts, thus 
indicating to the Order Clerk the components rendered surplus 
when ordering. 


Sales Alteration Instructions. 


Sates ALTERATION INsTRUCTIONS, Form No. 5605, are issued by 
the Sales Department, preliminary copies being sent to Specification 
Section, Production Department, Chassis Inspection Department, 
Drawing Office and Accountants Department. 

The Drawing Office issue lists to Specification Section (in print 
form) showing new parts required and parts rendered surplus. 
After scrutiny by Specification Section, the lists are passed to the 
Order Section for necessary action in regard to ordering and 
adjustment of commitments. 
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ORGANISATION AND CONTROL CF PRODUCTION 


Further copies of this list are issued to the Production Departments 
(to indi. ate where the new parts are to be incorporated) together 
with Chasses Priority Lists. 

A monthly list is issued by the Cost Office showing the value of 
material rendered surplus on Sales Alteration Notes, and a record is 
made in the M.D. Minutes. 


Reference Sheets. 


REFERENCE SHEETS, Form No. M.1052, are compiled by the 
Specification Section from advanve information contained in the 
Sales Alteration Note and indicate special details required for 
incorporation into chassis, parts displaced by the inclusion of special 
details, chassis number and customer. 

Where full details are available, advance copies of the Reference 
Sheet are immed ately sent to Order and Progress Sections for 
respective action. 

In cases where information is not to hand, the Drawing Office 
are immediately notified and details included on the Weekly Report 
submitted to the Drawing Office of items awaiting their attention. 

Further copies are issued later in conjunction with Chassis 
Priority Lists to Chief Storekeeper, (for issue of Special Details) and 
Assembly Foreman concerned (for incorporation in the Assembly of 
respective units). 

For reference purposes, each list is numbered consecutively and 
also bears the Sales Alteration Note Number. 


Chassis Priority Lists. 


Cuassts Priority Lists, Form No. CP.1., are issued in conjunc- 
tion with the Sales Department from customers’ delivery requests 
or Sales demands, showing civilian requirements for the ensuing 
two weeks. 

Information is given on these lists of the Chassis Number and Type, 
Customer, Engine Bore, Differential Ratio, Sales Note Reference 
Number and the week in which the chassis are to be built. 

Copies of this list are distributed to the Production Superintendent, 
Assembly Supervision, Electrical Superintendent, Sales Department, 
Drawing Office, Spares Department, View Room Superintendent and 
all Sections of the Production Control Department concerned. 


Weekly Report—Progress of Production. 


A WEEKLY Report, Form WPR.1., is compiled by the Specificae 
tion Section showing the progress of Main Production Programmes. 
This Report contains details of each Production Programme in 
regard to quantities Ordered and Outstanding, Delivery Position, 
Location of Chassis Float and brief comments regarding future 
production. 
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Details are also given of serious items governing production and 
the position thereof. 

Copies of this Report are circulated to the Chairman and Managing 
Director and all Production Executives and Supervision for informa- 
tion and action. A copy is also passed to the M.OS. for necessary 
action in regard to material which is in short supply. 


Routine Dealing with New Dies for Stampings and Die 
Castings. 


In cases where New Dies are required for Stampings or Die 
Castings three prints of the part to be fabricated are forwarded to 
the Supplier for his recommendaticns in regard to the formation in 
which he proposes to supply the component. 

This is received in the form of the original drawings returned 
from the Supplier outlined in red or black showing the proposed Die 
formation. 

In order that full advantage may be taken of various view points, 
these prints are passed to the Jig and Tool Department, Production 
Department and Process and Rate-setting Section together with 
the relative correspondence. 

Agreement having been reached, one print, together with a 
letter of instruction, is then returned to the Supplier via the Purchas- 
ing Agent, the second copy of the print being retained by the 
Specification Section and filed with relative correspondence, and 
the third copy retained by the Inspection Department. 

For reference purposes a small INDEx Carp, Form No. M.1087, 
is kept in the Specification Section bearing the date and signature 
of the above supervision as an acknowledgment that the matter 
has received their consideration. 


Procedure Dealing with Provision of Patterns. 


When ordering Castings necessitating the provision of New 
Patterns, the Purchasing Agent encloses with the Order two prints 
of the components concerned, one of which is returned by the 
Supplier duly marked up with his proposals in regard to production 
of Pattern. 

A copy of the Order is passed by the Purchasing agent to the 
Specification Section who ensure that no undue delay occurs in the 
return of the “ outlined ” drawing by the Supplier. 

A REQUEST FoR Despatcu Norte, Form No. M.0602, is also issued 
by the Purchasing Agent, copies of which are passed to Pattern shop 
and Production Control Department. 

On this form details are given of Supplier, Part Number and 
Description of Component, Programme Symbol, Quantity to be 
produced, and Order Number. 
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ORGANISATION AND CONTROL OF PRODUCTION 


This note authorises the Pattern Shop Foreman to despatch 
Pattern to Supplier concerned, or if an alternative supplier, for 
Production Control Department to arrange transfer to new source 
of supply. 


If the Pattern is to be made at Southall, the Specification Section 
issue &@ PATTERN ORDER, Form No. M.4012, which, together with 
the “outlined” print, is passed to the Process and Rate-setting 
Section for Job Time to be endorsed and to the Cost Office for 
approval in regard to cost allocation, thence to the Pattern Shop 
authorising the manufacture of the necessary Pattern. 


Contact is maintained between the Specification Section, Orders 
Section and Pattern Shop during manufacture to ensure that work 
is proceeding in accordance with scheduled requirements, and a 
weekly statement is compiled by the Specification Section and passed 
to the Pattern Shop indicating the priority sequence in which the 
pattern is to be manufactured. 


Upon completion, the pattern is passed to the Goods Outward 
for despatch to the Supplier concerned, and the Request for Despatch 
Note returned to the Specification Section duly signed by the Pattern. 
Shop Foreman as an indication that the pattern is ready for despatch 


In cases where the pattern is to be provided by the supplier, the 
outlined print is passed direct to the Pattern Shop for scrutiny and 
is then filed for reference. 


When Design Changes necessitate modificatien to Pattern, a copy 
of the revised drawing is sent by the Order Section to the Supplier 
concerned, but if the Pattern is at Southall a request is passed 
to the Specification Section for the issue of a Pattern Order covering 
the necessary work. 


Repairs to Pattern, if at Foundry, are undertaken by the Supplier 
concerned, and if at Southall are undertaken by the Pattern Shop, 
for which a Pattern Order is issued. 


Works Orders. 


A series of WorkKS OrpDERS, Form No. 4022, are issued by the 
Specification Section for all additional work in connection with Sales 
or Design Alterations. 


These orders are endorsed with the cost allocation chargeable 
to origin of alteration and after be ingsigned by the Assistant 
Accountant (Costs) and S.P.C. are passed to the Process and Rate- 
setting Section for Time Limits to be fixed, thence to the Production 
Department concerned. One copy is sent to Cost Office and a third 
retained by the Production Control Department for reference 
purposes. 
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Spares Order Routine. 


All OrpErs received from the L.P.T.B. and Spares Department 
are scrutinised by the Specification Section and particulars recorded 
of Part Number, Description, Order Number and Date Received. In 
in the case of L.P.T.B. Orders, these are passed to the Spares De- 
partment so that any surplus stocks which may be available are 
absorbed and Spares requirements ordered at the same time. The 
Orders are then passed to the Main Stores Office for necessary action 
by the Order Section, Process and Rate-setting Section and Progress 
Section. 


ORDER AND URGE SECTION 
Functions. 


Requisitioning and Controlling Material Supplies for Production. 
Recording Details relating to Requirements, Orders, Movements of 
Materials Snd stocks, Control of Material rendered Surplus or Redun- 
dant, Internal Stores Audit. 

Effective control of material supplies is of vital importance to 
pre-planned production programmes, particularly when there is a 
dependency for supplies from outside sources. 

Failure to maintain regular supplies is usually followed by serious 
consequences, as, when material supplies arrive too far ahead of 
schedule, an undue amount of capital is “tied up”’; on the other 
hand, if supplies are behind schedule, a still more undesirable state 
of affairs exists, resulting in a definite hold up in the Works which 
can rarely be recovered without considerable confusion. Either of 
these circumstances involves heavy financial loss. 

Another important factor which emerges is that unduly large 
stocks entail much longer periods before improvements in design 
can be introduced, also much valuable floor space is taken up for 
storage purposes. 

The degree of accuracy with which Stock Records are maintained 
is another important factor in a system of control. Every move- 
ment of material must be accurately recorded so that the complete 
history of each component can be readily ascertained at a glance 
on a central record card without reference to numerous other 
documents. 

These functions are the responsibility of the Order and Urge Section 
under the supervision of a Chief Clerk. 

This section is divided into Sub-sections, to each of which certain 
Unit Assemblies are allocated as follows :— 

Section No. 1-—Engine (A) and Starting Handle (H) Assemblies. 

Section No. 2-—Pedal (C), Gear Box (D), Change Speed (E), 
Clutch (J), Cardan (K), Radiator (N), and 
Control (R) Assemblies. 
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Section No. 3—Rear Axle (F), Brake (G), Front Axle (L), 
Steering (M), Frame (Y) Assemblies. . 

Section No. 4—Bonnet (P), Dashboard (Q), Petrol Tank (S), 
Silencer (T), Lighting (V) Assemblies. 

Section No. 5—Miscellaneous (Z). 

Section No. 6—General Stock (dash numbers). 

Section No. 7—‘‘ Consumable ”’ Stores. 

Section No. 8—Electrical Stores. 

Section No. 9—Steel Stores. 


A Senior Clerk is in charge of each sub-section under whose 
supervision is a Material Control Clerk and a small staff of Stock 
control clerks. 

The Senior Clerk is held responsible for all procedure in regard 
to the Unit Assemblies allocated to his Section and under his super- 
vision, the Material Control Clerk for maintenance of Material 
Supplies and the Stock Control Clerks for accurately recording all 
movements of materials on the Master Record Cards. 

The Master Record Carp, Form No. ST.40551 (See Fig. 8 and 9), 
is a central record on which are recorded details of the component 
in regard to the Part Number, Description, Material Specification 
from which it is made, Material and Machining Priorities, Economic 
Batch Quantities, Alternative Part Number and Production Depart- 
ment concerned in first operation. 

Details are also recorded of all Chassis or Engine Types on which 
Component is used, Quantity used per Set, Purchasing Requisition 
and Order Numbers and Dates Issued, Quantity on Order, Supplier, 
Details of Work in Progress and particulars of Receipts and Issues of 
Material. Space is also provided for details ot Shortages and 
Particulars of Design Changes, Production and Spares Require- 
ments, Stock Balances and Quantity Outstanding to Assembly. 

A separate record is kept on a similar Master Recorp Carp, 
Form No. ST.40553 (Green), of all ‘‘ Bought Out” items. This 
record is identical in every respect except that the ‘ Work in Pro- 
gress ” and “ Rough Material ” columns have been eliminated. 


Recording ‘‘ Requirement ’’ Details. 


Upon receipt of authority to proceed with a manufacturing 
programme, an “ Ormig” instruction is issued by Specification 
Section giving details of Chassis Types and Numbers, Pogramme 
Symbol, Quantity, Delivery Instructions and a brief summary of 
the chassis specification including special fitments. 

Copies of this Instruction are passed by the Chief Clerk to each 
Section Supervisor who, by reference to the Chassis Components 
Parts List (Schedule “‘A’’), ascertains the component parts involved 
and the total requirements of each component part. Details of 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


Programme Symbol and Quantity are entered on the Master Record 
Card in the appropriate columns under the heading ‘‘ Requirements.” 

The Master Record Cards are next subjected to a scrutiny in order 
to determine the actual quantity of each component to be ordered 
after making due allowance in regard to existing stock surplus and 
commitments. 

Contact is also made with Spares Stores to ensure that surplus 
stocks which may be available and Spares Requirements may be 
absorbed or ordered at the same time. (This procedure is only 
adopted when civilian vehicles are being ordered—Spares for War 
Office are ordered on instruction from the Chief Ordnance Officer, 
Chilwell, via the Spares Superintendent). 


NEW COMPONENT PARTS 


When a newly designed component is released from the Drawing 
office for production, the Order and Urge Section issue a PRopUCTION 
RELEASE Form, No. M.1049 (Fig. 10) giving details of Part Number 
and Description of Component, Date of Origin, Model, Programme, 
Initial Quantity to be manufactured and Description of Material. 
Information is also given by the Order and Urge Section of the date 
on which the initial quantity is required finished, also the 
estimated date on which rough material will be available. 

Copies of the Production Release Note are passed to the Jig and 
Tool Department (for Design and Manufacture of Tooling equipment), 
Process and Ratesetting Section (for preparation of Time Study and 
Process Layout) and Planning Section (for compilation of Planning 
Studies, etc.). 


Requisitioning Material Supplies. 


Having ascertained the total requirements, a PurcHasr ReEQui- 
sITIon, Form No. ST.8897, is issued stating the Part Number, 
Description of Component, Programme Symbol, Quantity to be 
ordered, whether to be ordered in Rough or Finished state and 
tentative delivery instructions. 


Details of Requisition Number, Date of Issue and Quantity are 
entered on the Master Record Card in the appropriate columns under 
the heading “‘ Order Details ’’ and the purchase requisition is passed 
to the Purchasing Agent via Laboratory (for confirmation of Material 
Specification). 

Upon receipt of a satisfactory quotation, the Purchasing Agent 
issues a PURCHASE ORDER, Form No. 0612, on the Supplier, a copy 
of which is passed to the Material Control Section and particulars in 
regard to the Supplier, Order Number and Date of Issue are entered 
on the Master Record Card in the respective columns under the 
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ORGANISATION AND CONTROL OF PRODUCTION 
heading of “ Order Details,” the copy of official order being filed 
by the Material Control Section for reference. 


Sheet Metal. 


The requisitioning of Sheet Metal is centralised in one Card Clerk 
and all requests for items fabricated from this class of material 
from other Sections are passed to him for this purpose. 

This material is requisitioned by the Purchasing Agent on the 
usual Purchase Requisition Form, giving particulars ot the Part 
Number, Description and Size of the Sheet Metal, Quantity and the 
Programme Symbol for which it is required. The Purchase Requisi- 
tion is then passed to the Laboratory for checking material specifica- 
tion and from thence to the Purchasing Agent, by whom an official 
order is subsequently placed on the supplier. 

Details of Purchase Order are recorded on the Master Record 
Cards (Green) specially maintained for this purpose, also receipts 
from outside suppliers and issues to Production Departments. 

In certain cases where there is a steady demand, a maximum 
and minimum stock is kept of this class of material in order that the 
Purchasing Agent may purchase economically. 


Non-Ferrous Metals (Round, Hexagon, Square and Cored 

Stick. 

This class of material is also centralised in one clerk to whom all 
requests are passed (in writing) from other Sections. 

Purchase Requisitions are issued to Purchasing Agent (via Labora- 
tory) covering requirements as occasion demands, and all movements 
(Receipts and Issues) are recorded on the Master Record Card 
(ST.40551). 


Steel Bar and Tube. 


This material is requisitioned by each Order Clerk in the form of 
a PRELIMINARY REQUISITION, Form No. M.1034, giving details in 
regard to Programme Symbol, Quantity, Part Number of Com- 
ponent, Material Specification, Part Number and Dimensions of 
Material, also delivery requirements. 

The preliminary requisition is passed via Laboratory (for confirma- 
tion of Material Specification) to the Order Clerk Controlling Steel 
supplies, who, after recording details on CommMITMENT RECORD 
Carp, M.1073, and referring to Stock Recorp Carp, M.1073a, 
to ascertain «xisting stocks and commitments, passes a Material 
Requisition to the Purchasing Agent (via Laboratory) covering 
requirements. 

Details are recorded on the Stock Card in regard to Part Number, 
Specification and Size of Material, Weight per Foot, Maximum and 
Minimum Stock, Consumption, also Order Details (Supplier, Order 
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ORGANISATION AND CONTROL OF PRODUCTION 


Number, Quantity on order and Date), particulars of receipts and 
Issues of Material and Stock Balance. Material is issued on presenta- 
tion of Material Kequisition in accordance with normal procedure. 


Petrol, Oil, Grease, Etc. 


This class of material is personally supervised by the Chief Order 
Clerk. In the case of Petrol and Fuel Oil a daily check is kept to 
ensure that all Storage Tanks are filled to maximum capacity, and is 
requisitioned on the Purchasing Agent covering a period of two 
months, but in the case of Oxygen and Acetylene the period covered 
by the material requisition is twelve months. All details of these 
transactions are recorded on the Master Record Card (Green). 

All other material in this category is ordered on a maximum 
and minimum stock basis as required. 


Maintenance Material. 


All classes of material under this category such as Brushes, Pails, 
Soaps, ete., are ordered on a maximum and minimum basis as 
required, and details recorded on Green Master Record Card. 


RECORDING MOVEMENTS OF ROUGH MATERIAL 


All movements of Rough Material are recorded on the Master 
Record Card and Details of Receipt, Rejection or Scrap, and issue of 
Rough Material are entered under the heading of ‘‘ Rough Material.” 


Receipt of Material. 


When the Material has been received, information is recorded 
from a copy of the Goods Received Note, Form No. 02893/5/40, 
in the respective columns giving the Date Received, Goods Received, 
Note Number, Suppliers Order Number and Quantity. The quantity 
outstanding against the Suppliers Order is reduced in accordance 
with the quantity delivered (Column 5, “‘Purchasing Order Details ’’) 
and added to Stock Balance (Column 7, “ Rough Material ’’). 


Rejected Material. 


Particulars of Material which has been rejected or scrapped will 
be recorded in Rep Inx (Columns I, 2, 3, and 4) from copy of 
Reject Note quoting Date, Reject Note Number, Suppliers Order 
Number and Quantity Rejected. 

In cases where material has been rejected before issue to Shops, 
a Reject Note Number will be stated on the Reject Letter and the 
quantity shown in the Stock Balance Column (Column 7) will be 
reduced accordingly. 

When Rejected Material is not required for replacement, the Reject 
Note is endorsed accordingly and credit obtained from the Supplier 
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Issue of Rough Material. 


The issue of Rough Material is controlled by the dates indicated on 
the Factory Schedule. This Schedule is compiled by the Planning 
Section and a copy passed to the Order and Urge Section for the issue 
of MarertaL REQuisitrons (Notice of Issue, Form No. M. 02601 
(see Fig. 11). 

The material requisitions are issued by the Order and Urge Section 
three weeks prior to the date on which material is due for issue 
to the Production Departments in accordance with the Factory 
Schedule, and on this form details are given of Part Number and 
Description of Component, Material from which it is made, Pro- 
gramme or Spares Symbol, Batch Quantity and Batch Symbol 
(indicated by the Week Number of starting and finishing dates) 
also Production Department to which the material is to be issued. 


Space is also provided for Weight, Allocation and details regarding 
Date and Quantity issued, also for Signature of person issuing and 
receiving the material. 


The Material Requisition is passed to the Plannirg Section for 
release to the Rough Stores (via progress) one week before the date 
on which the first operation is due to commence as indicated on the 
Factory Schedule. 


When the material has been issued from the Rough Stores, the 
Material Requisition is returned to the Order Section and details re- 
corded on the Master Record Card in Columns 1, 3 and 6 of Date 
of Issue, Batch Number and Quantity Issued. The quantity issued 
is deducted from the quantity shown in stock, leaving a stock 
balance (Column 7). 


If the Material is not available, the Material Requisition is endorsed 
accordingly by the Order Clerk and passed to the Planning Section 
for the issue of the Job Card, from whence it is returned to the 
Material Control Clerk and retained by him pending receipt of 
material. 


RECORDING DETAILS OF WORK IN PROGRESS 


Issue of Material from Rough Stores. 


When a batch of material is issued trom the Rough Stores on a 
Material Requisition, the corresponding Batch in the “‘ Work in 
Progress ”’ column is endorsed with the date of issue, indicatirg 
that the material for that particular batch has been issued (Column 2, 
Work in Progress) and the Stock Balance shown in column 4 is 
adjusted accordingly. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


Receipt of Material From the Factory. 


Upon receipt of a batch of completed parts from the Factory 
the Pass Forwarp Suir, Form No. 30191, is passed to the Order 
Clerk via the Finished stores and the Quantity Outstanding against 
that particular batch (Column 3) is adjusted and the Stock Balance 
figure shown in Column 4 reduced accordingly. 

All Pass Forward Slips are passed to the Order Clerk concerned to 
ensure that the proportionate amount of material is allocated cor- 
rectly to Production or Spares Requirements, as indicated on the 
Factory Schedule. 


Rejection of Material from the Factory. 


Details of Material Rejected or Scrapped in the Factory, after 
machining, are obtained from the Damy View Report, Form 
No. 3701, and recorded in red ink. The quantity outstanding 
against the batch is reduced accordingly. 


RECORDING MOVEMENTS OF FINISHED (B.0.) 
MATERIAL 


All details regarding Receipt, Rejection, Scrap and Issue of Finished 
Material are recorded on the Green Master Record Card under the 
heading “ Finished Material” as also will be shown the Stock 
Balance of same (Form No. ST.40553). 


Receipt of Material from Supplier. 


Upon receipt of Finished Material in Stores, particulars are recorded 
from the White Goods Received Note (Form No. 02993/5/40) of date 
and Number of the Goods Received Note, suppliers Order Number 
and Quantity Received, in columns 1, 2, 3 and 5 respectively. 

The quantity shown in the Stock Balance Column (Column 8) 
is increased accordingly and the quantity outstanding against the 
Supplier’s Order Number (Column 5, ‘“‘ Purchasing Order Details ’’) 
is reduced in accordance with the quantity delivered. 


Rejected Material. 


In the case of Rejection or Scrap of Finished Material from Outside 
Suppliers, the same procedure is followed as when dealing with 
rejection of Rrough Material, i.e., particulars being recorded in red 
ink from the Reject Letter, in columns 1, 2 and 3. 


RECORDING ISSUE OF MATERIAL TO ASSEMBLY 


All issues of Programme Material to the Assembly Departments 
are recorded from Assembly Sheets passed to the Order Section from 
the Finished Stores after the material has been issued from stock. 
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ORGANISATION AND CONTROL OF PRODUCTION 


The Quantity Issued is already indicated against each item by the 
Storekeeper on the Assembly Sheets. 

This information is entered in columns 1, 2, 3 and 6 respectively 
under the heading ‘“ Finished Material” and will include Date of 
Issue, Unit Number, Programme Symbol and Quantity Issued. 

The Quantity Issued is then deducted from the Stock Balance 
Figure (Column 8) and the Assembly Sheets filed for reference, 


Subsequent Issues. 


In cases where insufficient material is available from Finished 
Stock to cover the quantity required on the Assembly Sheets, furthe 
issues are recorded upon receipt of the material into stores, from 
“Parp Orr To-Day”’ sheets, Form No. M.1028 (See Fig. 12), 
which are handed in from Finished Stores daily, and the quantity 
shown as “‘ Shortage ” reduced accordingly. 

As an additional check, the Goods Received Note is also endorsed 
by the Storekeeper with the Quantity and Programme Symbol 
to which he has allocated the components. 


RECORDING DELIVERY OF MATERIAL TO SPARES 


Delivery of Material to Spares (A.E.C. and L.T.) is recorded from 
the Advice Notes which are passed to the Order Section via the 
Stores upon despatch of the material. Details of Advice Note 
Number, Date and Quantity Despatched also Order Number are 
recorded on the Master Record Card in columns 2, 1,7 and 3 
respectively, under the heading “ Finished Material” and the 
Stock Balance figure shown in Column 8 is reduced accordingly. 

Material must not be despatched to Spares or L.T. without 
reference to the Order Clerk concerned for verification that the 
material for despatch is in accordance with the Spares or L.T. 
Orders outstanding. 


Alterations to Design. 


Notification of Modification or Alteration to Design is passed to 
the Order Section by the issue of an Alteration Advice Note in 
which full details are given of the change: required, unit affected, 
components concerned, date the Alteration is required to come into 
effect, also disposal instructions for parts displaced. Details of the 
Alteration Note in regard to Alteration Note Number and Date of 
Issue, also brief details of the Alteration are recorded on the Master 
Record Card in the space provided. 

In cases where components of completely new design are con- 
cerned, Suppliers are circularised to determine the position of Out- 
standing Commitments of the Parts displaced and to effect cancel- 


399 








THE INSTITUTION OF PRODUCTION ENGINEERS 








ne 5-1 
No. 1225 
THE ASSOCIATED EQUIPMENT CO. LTD. 
PAIL OFF TODAY. 
SECTION. ENGINE DATE 20-6-43. 





TO ORDER SECTION. 


The following material has been issued 
to Assembly Shops on the undermentioned pro- 
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lation of outstanding material where necessary. 

A Production Release Note is issued for all newly designed parts 
and arrangements made by the Order Section for the provision of 
new Patterns where necessary. 

A Purchase Requisition is issued endorsed with the Alteration 
Note Number, Programme Symbol and approximate date upon which 
initial supplies are required and passed to the Purchasing Agent 
in accordance with normal procedure. 

The Alteration Advice Note is endorsed with particulars of material 
rendered surplus and returned to the Specification Section for re- 
cording the information on the Cost Office copy, for valuation of 
cost of the alteration. 


Surplus Material. 


The creation of Surplus Material can generally be attributed to 

any of the following causes :— 
1. Design Changes. 
2. Standard Parts desplaced by fitment to chassis of Customer’s 
special requirements. 

3. Parts produced in excess of Production Requirements. 

4. Parts ordered on Suppliers in quantities controlled by econo- 
mic Purchase Price. 

5. Material rendered surplus upon completion of a Production 
Programme. 

1. Design Changes. Material rendered surplus due to Design or 
Modification is disposed of in accordance with instructions contained 
on the Alteration Note, Material which cannot be absorbed in current 
production is passed to the Spares Stores on Delivery (M.8842, 
“ R.M.”’) Notes or, alternatively, is withdrawn from Stores and scrap- 
ped. Notification of alterations affecting Work in Progress is passed 
via the Progress Section to all Machine Lines for the stoppage of all 
work on the parts concerned and for the withdrawal of all material 
from the Production Departments and is handed to the Stores Auditor 
for disposal. The Central Time Office is also notified in order that 
no further Work Tickets may be issued for that particular job. 


2. Sales Alterations. (Parts displaced by Customer’s Special 
Requirements). In cases where it is not possible to absorb into 
current production, the material is passed to the Spares Stores 
accompanied by a Delivery (M.8842a) (““A’’) Note. A list is com- 
piled by the Spares Department periodically and passed to the Order 
Section in order that such parts may be absorbed into production 
when circumstances permit. 


3. Parts Produced in Excess of Production Requirements. This 
material is retained for future possible Programme or Spares 
Requirements. 
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4. Surplus Created by Economic Purchase Price. The same pro- 
cedure is adopted as in “ 3”’ above. 

5. Material Rendered Surplus upon Completion of a Production 
Programme. On completion of Annual Stocktaking, a list of all 
Surplus material is compiled by the Order Section and submitted 
to the Chief Accountant for agreement in regard to disposal. Current 
material may be retained and absorbed in future Production Pro- 
grammes or, alternatively, sent to the Spares Surplus Stores at the 
discretion of the Chief Accountant. 


Surplus Material, Excess Deliveries. 


In cases where material is delivered by Outside Suppliers in excess 
of actual requirements, the Accounts Department is at once notified 
and the supplier informed that payment will be withheld until 
such time as the excess has been absorbed. 


Obsolete and Redundant Material. 


Where the Drawing Office propose to effect alterations on items 
involving large sums of money, a complete statement is compiled 
showing the actual requirements, rough and finished stocks, work in 
progress, and outstanding commitments, the respective values 
calculated and a report submitted in order that special considera- 
tion may be given before rendering the material obsolete. Careful 
consideration is given to the fact that in some instances items ren- 
dered obsolete can be converted to the new design at very little 
cost. 


MATERIAL CONTROL 


The co-ordination of planned production depends very largely 
upon the amount of effective control exercised over material 
supplies, and it is most essential that close contact is maintained 
between those responsible for control of such supplies and outside 
manufacturers. 

The Material Control Clerks are responsible for the control of all 
material supplies (Rough and Bought Out Finished) from outside 
sources in accordance with delivery requirements determined by the 
Planning Section as indicated on the Traders Schedules. 

Traders Schedules. 

These Schedules are compiled by the Planning Section and give 
details in regard to the Supplier concerned, Part Number and 
Description of Components, Order details and delivery requirements 
of each component as shown in the respective week or month re- 
quired. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 

Two copies of this schedule are passed to the Order and Urge 
Section, and after being checked by the Urge Clerk, one copy is 
despatched to the Supplier and the other retained by the Urge 
Clerk for urge purposes. Contact is maintained by correspondence, 
*phone or telegram with all suppliers, to ensure delivery require- 
ments are maintained. 

Receipts of consignménts of material are recorded on the Traders 
Schedules from Advice Notes and Goods Received Notes against 
the respective Order Number and the Quantities outstanding are 
reduced accordingly. 


Outside Material Control Representatives. 

In cases where normal efforts by the Material Control Clerk to 
obtain supplies have failed a Docket, Form No. M.1097, is compiled 
giving details of the Order Number, Supplier, Component and 
Quantity Overdue. 

These items are fully discussed at a Weekly Material Meeting held 
jointly by Outside Material Representatives and Material Control 
Clerks (see also page 461), and a decision having been reached in 
regard to the action to be taken, the dockets are handed to the 
outside representative in whose area the Supplier is located, in order 
that personal representation may be made by him to obtain direct 
information in regard to the possibilities of expediting supplies. 

The Outside Material Representative, after visiting the Supplier 
concerned, completes the form with the information regarding future 
supplies which Re passes to the Material Control Clerk concerned. 

In the case-of newly designed components when deliveries are 
invariably required immediately, it is the responsibility of the 
Material Control Clerks to ensure that there is the minimum of delay 
in placing the Purchase Order and adding item to the Trader’s 
Schedule. Where new stampings and castings are required, the 
Material Control Clerk must ensure that all patterns and dies are 
completed without delay, and samples obtained and approved 
by the Inspection Department. 

PROCESS AND RATE-SETTING SECTION 
Functions. 

Preparation of Time Studies, Compilation of Process Layouts, 
Operation and Tool Layouts, Target Time Investigations, Improved 
Methods, Plant Overhaul Processes, Preparation of Target Times 
for Estimates. 

The principal function of the Process and Rate-setting Section 
may be briefly summarised as that of analysing design in relation 
to manufacture by planning a series of operations, co-relating these 
operations to time, thus providing the basis for Planning. 

Process and Rate-setting requires expert knowledge of Pos- 
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ORGANISATION AND CONTROL OF PRODUCTION 


sibilities and Limitations of Plant, Types of Machines required for 
each Operation, Sequence and Time required to perform each opera- 
tion, Materials and Heat Treat Processes, and Jigs and Tools necess- 
ary for the economic production of the component part. 

To carry out the functions of this Section, Process and Rate-setting 
Engineers are allocated to the various sections of the production 
departments and they are responsible for setting individual opera- 
tion times and sequence of production operations for all component 
parts produced in the sections. 

This Section commences its activities immediately upon issue 
of print of design, which is passed from the Material Control Section 
accompanied by the Production Release Note giving full details of 
the component. 

The print is subjected to a close scrutiny in order firstly, to 
determine whether manufacture at Southall is an economical and 
practical proposition and secondly, to ensure that production 
problems in regard to Plant and Tools are, as far as possible, antici- 
pated before the process layout is prepared. 

Should design be of such a nature as to prove too costly to 
produce with existing plant, contact is made with the Design De- 
partment to ascertain if the design can be modified or, alternatively 
if justified by the quantity to be produced, obtain sanction for the 
purchase of special plant. 


Preliminary Process Layout. 

A preliminary survey having been made, a PRELIMINARY PROCESS 
Layout, PPL-1, is prepared, one copy is sent with copy of Pro- 
duction Release Note to the Jigand Tool Department via the Planning 
Section for design of Tooling Equipment. ‘The operation times on 
these layouts are at this stage estimated only. 

Upon completion of all Tooling Equipment the preliminary layout 
is returned by the Jig and Ttool Department to the Process and 
Raté-setting Section, giving full details of the tooling equipment 
which actually will be provided for the manufacture of the com- 
ponent. 7 

The Production Release Note is subsequently returned to the 
Process and Rate-setting Section via Planning Section after investiga- 
tion by the Jig and Tool Department, duly endorsed with the 
estimated completion date for all Tooling Equipment called for on 
the process layout. 


Time Studies. 


A Time Study is meanwhile prepared for each operation, on an 
OrERATION Detar Carb, Form No. M.4023, incorporating in 
detail the actual floor to floor handling, positioning, gauging and 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


cutting times; results of this study are appended against each 
operation on the Master Process Layout. 


Master Process Layout. 


A Master Process Layout, form No. M.40291, is then pre- 
pared on which is stated full details of manufacturing operations, 
tooling equipment, production departments and machines concerned, 
also target times for each successive operation. The completed 
layout is then filed for reference by Process and Rate-setting Section. 


Operation and Tool Layout. 


From the Master Process Layout an OPERATION AND TooL 
Layout, form No. 05321, is compiled giving exactly the same details 
as are recorded on the Master Layout, Prints are taken from this 
tracing and affixed to the back of the print (boarded) of the com- 
ponent and issued to the Production departments when required via 
the Print Stores. 


Alteration to Process. 


In cases where, due to alterations to design or improved methods, 
Tooling Equipment is affected, the Process and Rate-setting section 
advise the Jig and Tool department on an ALTERATION TO Layout, 
Form No. 5821, in order that any necessary adjustments or altera- 
tions may be made. A copy of this note is also sent to the Planning 
Section in order that provision may be made to bring the alteration 
into effect on work already in progress. 

Upon completion of an alteration or addition to the Tool Layout 
the Jig and Tool Department advise the Process and Rate-setting 
Section on an ADVICE OF ALTERATION TO Toot Layout, Form No. 
M.0535, accordingly, in order that provision may be made to adjust 
where necessary operations or target times. 


Target Time Investigation. 


Under no circumstances is the Target Time allowed to be increased 
unless a thorough investigation has been made by the Process and 
Rate-setting Section and the existing target time proved to be 
insufficient. Consideration is only given to these complaints upon 
receipt of a TarGEeT Time INVESTIGATION Suiip, Form No. 5818, 
from the Production Foreman concerned, when a motion study is 
made by the Section Process and Rate-setting Engineer of the opera- 
tion concerned, with the aid of a stop-watch. The results of this 
study are then compared with the existing time allowed and adjust- 
ments made where necessary. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


Plant Record Card. 


To facilitate the preparation of Process Layouts, a PLant RECORD 
CarD, Form No. 5808, is maintained in the Process and Rate-setting 
Section of all available Plant, giving details of Machine Capacity, 
Speeds and Feeds and Location. 


Non-Standard Operation Process Layouts. 


The same procedure is followed as in the standard process layout 
but in place of the master process layout a “‘ White Paper’ Opera- 
tion and Tool Layout is issued. 

These layouts are only issued for Non-standard batches of work, 
alternative methods of production. 

One copy is passed to Central Time Office for recording purposes, 
one to Jig and Tool Department for provision of tooling equipment, 
one to Production Departments via the Planning Section and one 
retained in Process and Rate-setting Section for reference. 

Upon completion of the batch of work the process layout is 
returned to Print Stores and scrapped. 

Special Process Layouts are also compiled for Experimental Work, 
Alternative Materials and other work requiring special attention 
during process of manufacture. These layouts are printed in various 
colours to indicate the various categories under which the work is 
to be processed, viz : 

Experimental Work and work eit special 
attention ... ‘mi me ive = Orange. 
Alternative Materials ow ve so = Green. 


Estimating for Work Placed by Outside Firms on A.E.C. 


Blue prints or drawings of the components concerned are sub- 
mitted by the Accountant’s Department to Process and Rate-setting 
Section, for preparation of process layout. 

When compiling the layout, consideration is given wherever 
possible to allocating these jobs’ to idle plant. 

Copies of this process layout are passed to Planning Section, for 
investigation of machine load and delivery dates, to Jig and Tool 
Department, for provision and cost of tooling equipment and com- 
pletion dates of same, and one copy retained in Process and Rate- 
Setting section. 

A copy of the completed process layout, giving full details of job 
times, tooling equipment and delivery dates, is passed to the Ac- 
countants Department for preparation of final costs. 


Stamping Drawings, 


When ordering supplies of stampings, necessitating the provision 
of new dies, the Purchasing Agent passes an enquiry requisition to 
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ORGANISATION AND CONTROL OF PRODUCTION 


the supplier concerned together with four copies of the print of the 
component. 

After investigation, the supplier retains one copy of this print 
and returns the remaining three copies on which he outlines in red 
the form in which he proposes to supply the stamping. 

Copies of these drawings are passed via the Process and Rate- 
Setting Section, to the Production Superintendent and Jig and Tool 
Superintendent for approval. ; 

Upon approval, one copy is returned to the supplier, indicating 
where necessary, modifica’ ions to suit manufacture, one copy passed 
to Inspection Dept. for reference pending delivery of stampings, and 
one to Specification Section for record and filing. 


Process Layouts for Plant Overhaul. 


Process layouts are prepared by the Process and Rate-setting 
Section for all plant and machinery requiring overhaul. 

Notification of impending overhaul of a machine is passed to 
the Process and Rate-setting Section by the issue of a Factory Order 
by the Plant Engineer, on which is given particulars of the machine, 
type, number and location. 

Target times are then fixed for the removal of the machine and 
transport from site to the plant overhaul section and also for strip- 
ping down, washing and examining parts removed. 

This information is recorded on a preliminary process layout. 

The Process and Rate-setting Section Engineer, concerned with 
plant, overhaul, is present while the parts are being stripped and 
examined and from his observations builds up a process layout 
giving particulars of each operation, machine type on which the 
operations are to be performed and the job times necessary for each 
operation required to complete the overhaul of the machine. 

Upon completion of the master process layouts, one copy is sent 
to the Plant Engineer, one to Central Time Office and one retained in 
Process and Rate-setting Section. 

Upon completion of the overhaul, the machine is returned to 
the section concerned, grouted in, and adjusted (the job times of 
these operations being incorporated in the layout) and the Factory 
Order is signed by the Plant Engineer and passed to Central Time 
Office indicating that all work has been completed. 

The Section foreman signs the clearance note when he is satisfied 
that the machine is running correctly. 


Process Layouts—Assembly and Erection Departments. 


Process Layouts and Time Studies are also compiled for all detail 
fitting, assembly and erection processes, Target Times being fixed 
for each individual operation in accordance with normal procedure. 

Target Times are also fixed for all work in Clerk of Works Depart- 
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ment, Pattern Shop, Battery Shop, etc., in these instances Process 
layouts are provided where necessary or Target Times are endorsed 
on all copies of the orders which have been issued covering the work 
to be done. 


Meetings. 


The Chief Process and Rate-setting Engineer attends the weekly 
meetings of Production Superintendent to discuss Production Prob- 
lems; also improved methods meeting attended by Senior Production 
Executives, to discuss matters relating to improved methods of 
production, suggestions received from employees, etc. (See also 
page 457) 


PLANNING SECTION 
Functions. 


Preparation of Planning Studies, Determining Economic Batch 
Quantities and Priority Periods, Compiling Tooling Equipment Sched- 
ules, Factory Schedules and Traders Schedules, Construction of Plan- 
ning Schedules, Issue of Batch Cards, Construction of Machine Loads. 

The principal function of the Planning Section is that of analysing 
all the elements of a Production Programme and prescribing in 
advance when all these elements should be put into effective 
operation. 

The various stages of production provesses are carefully examined 
and plans formulated to ensure that all Tools, Materials, Plant and 
Labour become available at the right time and place in order that all 
production processes are synchronised to permit the completion of 
a manufacturing programme during a pre-determined period. 

Planning Routine commences from the receipt of Production 
Release Note from the Ratefixing Section, together with the Pre- 
liminary Process Layout. 


Planning Study. 


From this Layout a preliminsry PLannine Stupy, Form No. 
M.1053, (Fig 16) is constructed in order that the Economic Batch 
Quantity and Machining Priority may be determined. This study is 
an analysis, operation by operation; of the number of hours, with 
@ summary in weeks, required to produce a machining batch 
of economic quantity. 

The Economic Bato# Quantity is, in general principle, a batch 
size which eliminates the necessity for setting-up times and allows 
the longest possible run of any one component consistent with 
normal bulk of work in progress. 

The Macurninc Priority constitutes the average time, in weeks, 
taken to cover all manufacturing operations at Southall on a batch 
of economic quantity. 
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ORGANISATION AND CONTROL OF PRODUCTION 


A special CaLENDAR, Form No. CA-1 (Fig. 17), is prepared for 
the use of all concerned, a Week Number being allocated to each 
Calendar Week. The “ week number ” is used on all Planning 
Schedules and documents where such information is necessary. 


Jig and Tool Schedule. 


The Planning Section then refer to the Production Schedule, 
Form No. PR-1, to determine the date and rate of production re- 
quirements and proceed to compile a Toot ScHEDULE, Form No. 
T.E.-1 (Fig. 18), showing all Jigs and Tools required for each oper- 
ation and the week in which they must be compieted to synchronise 
with production requirements. This schedule is constructed from 
the Process Layout and Planning Study, and constant pressure is 
maintained on the Jig and Tool Dept. by the Planning Section, to 
ensure that the tackle is available in accordance with schedule 
requirements. 

On completion of all Jigs and Tools for each component, the Tem- 
porary Process Layout is passed to the Rate-setting Section via the 
Planning Section in order that any adjustments may be incorporated 
in the final layout. ; 

If the Tooling Equipment is not comp'eted by the date specified 
in the Tool Schedule, the Planning Section issue to the Process and 
Rate-setting Section an URGENT DRAWING AND Layout REQUEST, 
Form No. DLR-1, asking for the issue of a Process Layout covering 
the operations for which all Tooling Equipment is available. Sub- 
sequent operations are added to the layout by the Process and Rate- 
Setting section on the advice from the Planning Section that the 
necessary Tooling Equipment has become available. 

In some cases, mainly due to late changes in design, where none 
of the Tooling Equipment is available, application is made by the 
Planning Section to the Process and Rate-setting Section for the 
issue of a temporary Process Layout providing for alternative or 
“ free-hand ” methods. 

This arrangement precludes the possibility of urgent work being 
held up due to lack of Tooling Equipment. 


Planning Schedule. 


A Puanntnc ScuHepuLe, Form No. P.1 (Fig. 19), is next 
constructed showing the weekly building rate of Chassis and main 
units and the total number of chassis of each particular type 
outstanding each week, in accordance with requirements called for 
on the Production Schedule. 

Details are also given in regard to the weekly total of chassis 
outstanding in accordance with machining rate shown on Factory 
Schedule. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


The difference between these two figures constitutes a material 
float between the manufacturing and assembly departments. 


Traders Schedules. 


TRADERS SCHEDULES, Form No. M.1043, are compiled by the 
Planning Section from the Planning Schedule, due reference being 
made to Master Record Cards for existing stocks and work in progress, 
also to the Production Schedule for Production requirements. 
These Schedules cover a period of four months and are issued to the 
order Section in duplicate, one copy being retained by the Urge 
Clerk for urge purposes and the other being sent to the supplier 
concerned. 

On these schedules details are stated in regard to Date of Issue, 
Name and Address of supplier, Part Number and description of 
Components, Order Number and Quantity Outstanding, also De- 
livery Requirements of each component under the respective week. 


Factory Schedule. 


A Factory ScHEepuLe, Form No. ST.4068 (Fig. 20), is also 
prepared from the Planning Schedule and in compiling this 
Schedule, due reference is made to the Master Record Card to 
ascertain existing stocks and work in progress and to the Planning 
Study for machining periods and batch quantities. In this schedule 
is inserted under the appropriate weeks, the quantities of each part 
number required to be started by the Production Department 
concerned. 

The period covered by Factory Schedules is approximately six 
months and these are revised every three months. A copy of the 
Factory Schedule is passed to the Order Section for the issue of 
Material Requisitions and the issue of rough material to the Factory 
is entirely governed by this schedule which is strictly adhered to. 

Material Requisitions are issued by the Stores Order Section and 
passed to the Planning Section three weeks before the date on which 
material is due for issue to the Production Departments, as indicated 
on the Factory Schedule. 

From the Material Requisition the Planning Section prepare the 
Job Card, both documents being retained by the Planning Clerk 
responsible for release to Rough Stores (via Progress Section) at the 
correct date. 

If the material is not available, the Material Requisition is stamped 
“Waiting Material’’ by the Stores Order Section and passed to the 
Planning Section in accordance with normal procedure, for the issue 
of a Job Card which is filed in ““Waiting Material” box, and the 
Material Requisition returned to the Stores Order Section, pending 
receipt of material. 

A list is compiled from the Job Cards in the ‘Waiting Material” 
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box of all items outstanding and submitted for discussion at the 
weekly meeting of Material Urge Representatives. 


A daily list is prepared by the Planning Section and issued to 
Progress and Rough stores of all batches of material released to 
the Production Departments. 


Job Card. 


The Jos Carp, Form No. M.1038 (see Fig. 21), is issued with each 
batch of work and accompanies the job throughout various manu- 
facturing processes. On this card is denoted the Part Number of 
component, Batch Symbol (combination of Programmé Symbol and 
Starting and Finishing week numbers for that Batch), Quantity, 
Operation Numbers, Machine Symbols, Shop Number and the 
Number of the week in which each operation must be completed 
(See Special Calendar: Fig. 17). 

Job Cards are issued in different colours under the following 
headings : 

White = Indicating normal machining period. 
Pink = Indicating express priority. 


Orange Indicating experimental process. 
Green Alternative Material. 
Job Label. 


A Jos LaBEL, Form No. 4065, accompanies each batch of work 
throughout all the manufacturing operations and indicates the 
Part Number of the component, Batch Quantity, Batch Symbol 
and Operations completed. 


Plant Record. 


A ‘‘ Copr-CHATTERTON ” CaRD INDEX, Form No. P.2, is main- 
tained in the Planning Section, on which particulars are recorded of 
Machine Symbol, Number and Description and Section concerned, 
a separate card being issued for each machine. 

Reference is made to this record when compiling machine load 
summaries. 

The Planning Section is advised by the Plant Engineer by the 
issue of MacHiInE Toot Movement Notice, Form No. M.1048, 
immediately plant movement has been effected, and the records 
are adjusted accordingly. 


Machine Load Detail Sheets. 


To enable the Planning Section to determine the machine load 
on any particular production section at a given period, a Detailed 
Machine Load is constructed on Factory SCHEDULE MacHINE 
Loap, Form No. 1080 (see Fig. 22). 
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ORGANISATION AND CONTROL OF PRODUOTION 


BATCH PART NUMBER 
VO. 20/31 F.11822 


Started. "dfO.K.|Scrap [Viewer. 


: Alterations and additions may be made by 
21038 Office only. Issued 31.5.41. 





WHITE Card issued for Normal use. 

PINK Card issued for Express Priority. 

ORANGE Card issued for Experimental Layout. 
Card issued for Alternative Material. 


Fig. 21 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


On this statement indication is given of the Production Section 
or Departments concerned and a separate sheet is compiled for each 
consecutive week in which the various production operations become 
due, also the Production Department concerned. 

Columns are provided in which job times (in minutes) per batch 
are inserted under the appropriate machine type or symbol. 


Machine Load Summary. 


To enable the Planning Section to determine whether the machine 
capacity is capable of achieving the requirements shown on the 
Factory Schedule, a Macnutne Loap Summary, Form No. ML.2. 
(see Fig. 23), is constructed constituting a summary of accumulative 
totals of all manufacturing hours on each type of machine under the 
appropriate week, a separate load being made for each Production 
Department. 

In compiling’ the Machine Load Summary the following documents 
are referred to : 

(a) Factory Schedule For quantity and machining rate, 
starting week for first operation and 
Production Department concerned, 
(b) Planning Study To determine starting week and 
machine type for each successive 
operation in order that the machine 
load is correctly allocated to each 
type ot machine and the appropriate 
week each operation is due to be 
machined. 
(c) Accumulated Load Indicating the gross manufacturing 
Card times (in minutes) per batch on each 
type of machine on any one week. 
(d)Machine Load Detail To determine the weekly load on each 
Sheet section per machine type. 

A record is kept on “‘Cope-Chatterton’”’ Card Index (P.3) of each 
individual component and operation on which details are recorded 
of Part Number and Description of component, Model of each com- 
ponent used, Operation and Machine Type, Section concerned and 
Target Time. 

From this record a Machine Load can be quickly constructed for 
any particular Model, Unit, Machine Type or Production Section. 
Departmental Machine Load Summary. 

To enable production supervision to determine whether existing 
labour strength is capable of achieving the requirements indicated 
on the Factory Schedule, a DEPARTMENTAL MACHINE LoaD SUMMARY, 
Form No. ML.1 (Fig. 24), is prepared for each production section or 
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department, and copies are distributed to all production supervision 
concerned in order that they may make any adjustments that may 
be necessary in regard to overtime or nightshift to fulfil production 
requirements. 

On this statement details are given of the Period under Review, 
Machine Groups and Symbols, Section concerned and the total 
number of each type of machine affected. 

Columns are provided for the average machine loads per machine 
type under the respective month in which the operations are due, 
and also for the necessary labour strength involved in each respective 
month per machine type. 

Details for the construction of this summary are compiled 
from the Machine Load Summary. 


Supplementary Assistance from Outside Sources. 


(Outside Machining Procedure). 


In most organisations, particularly when the production depart- 
ments have reached a maximum capacity, there occur periods 
when “ bottle-necks ” begin to appear, with a retarding effect on 
production. 

Whilst the majority of these ‘‘ bottle-necks ”’ have already become 
apparent from the Factory Machine Load and effective action will 
previously have been taken before the retarding influence is felt, 
certain factors emerge which cannot be foreseen, such as Breakdown 
of Plant and Key Machines for unduly long periods, abnormal 
epidemic of sickness of operators and a long run of defective 
material. This results not only in a congestion of a particular 
type of machine but to succeeding operations which are conse- 
quently thrown out of balance. 

As these conditions are usually created by abnormal circumstances 
the purchase of additional plant would only tend to unbalance the 
manufacturing department when conditions again return to normal, 
even if the additional plant could be obtained in time. 

Therefore, if the plant is already working to full capacity and no 
alternative method of production can be adopted, the only course 
usually left open is to procure assistance from outside sources. 

This function is performed by the Planning Section by whom 
a record is kept of all sources from which such assistance has already 
been rendered and who, by personal contact of technical representa- 
tives of the Production Cantrol Department, have been proved to 
possess the proper facilities in regard to Plant, Labour, Inspection 
and other services. 

When an overload is shown on a particular Section or Machine 
Type, an investigation is made by the Planning Engineer and after 
consultation with the Production Superintendent and Chief Progress 
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Man, suitable work is selected which will give the necessary relief 
to the Machine Load. 

The rough material position is then investigated and delivery 
requirements ascertained. 

A suitable sub-contractor is next selected from the register, to 
whom a visit is arranged by a technical representative from the 
Production Control Department in order that agreement may be 
reached on all technical matters, delivery requirements, tooling 
requirements, and methods of fixing prices. These arrangements 
are subsequently confirmed by letter. 

Contact is then made with the Jigand Tool Department to ascertain 
if Tooling Equipment can be loaned by A.E.C. or, alternatively, 
to obtain sanction to duplicate the necessary tooling at either the 
A.E.C. or sub-contractors. 

When agreement has been reached on all these points, the Plan- 
ning Section issue a Requisition to the Purchasing Agent by whom an 
official order is subsequently placed. (The requisition is first passed 
to the Order Section for recording on the Master Record Card, the 
Master Card being endorsed in red signifying the existence of a 
supplementary card). 

An “ OutsIDE Macutninc Instruction ” (OM.2) is next prepared 
by the Planning Section and copies circulated to Accounts, Central 
Time Office, Goods Outwards and Progress Section. 

On receipt of this document, the Progress Section (if job is already 
work in progress) arrange for the Section Viewer to inspect the work 
and issue a Pass Forward Slip for the operations completed, deposit- 
ing the Job Card and Pass Forward Slip in the Planning Section and 
passing the batch of work to the Goods Outwards. The Batch 
Card is endorsed by the Planning Section with the operations com- 
pleted and filed pending the return of the job from the sub- 
contractor. 

The Goods Outwards arrange for the batch of work to be des- 
patched to the sub-contractor together with the Advice Note, a copy 
of which is passed to the Stores Order Section and Planning Section 
for recording purposes. 

Meanwhile, the Planning Section prepare a “Jig anp Toot In- 
STRUCTION,” Form No. OM 3, giving full details of the job and 
Tooling Equipment required. A copy of this document is passed to 
the Jig and Tool Department who arrange for the collection of the 
necessary Tooling Equipment from the various manufacturing de- 
partments and after inspection, pass to Goods Outwards for despatch 
with the batch of work to the sub-contractor. 

An “ OutsmpE Macuintne Recorp Carp,” Form No. D.1106, is 
originated by the Planning Section, on which is recorded particulars 
of the order and details of the despatch and receipt of material, 
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the Machine Load relief is also recorded on the reverse side of the 
Card. 

The Factory Schedule is endorsed in order that future issues 
may be adjusted and the Machine Load is subsequently revised. 

A Delivery Schedule is constructed by the Planning Section show- 
ing delivery requirements, one copy is passed to the sub-contractor 
and one retained by the Planning Section for reference. 

Contact is maintained with the sub-contractor whilst work is in 
progress to ensure that the job is proceeding satisfactorily. 

Upon completion of work at the sub-contractors the job is 
returned to the A.E.C., booked in by Goods Inwards on Goods 
Received note and passed to the View Room for inspection, after 
which the Goods Received Note is signed by the Viewer showing the 
quantity passed, rejected or scrapped. 

If the work is completely finished, it is passed direct to the 
Finished Stores, but if only partly machined is re-issued to the shops 
by the Planning Section accompanied by the original job card. 

Upon completion of the contract, it is the responsibility of the 
Planning Section to ensure that all tooling equipment, the property 
of A.E.C., is returned to Southall. 

Upon receipt of tooling equipment, a Goods Received Note is 
issued by the Goods Inwards, copies of which are pissed to Jig and 
Tool Stores, Accounts and Planning Section. 

Tooling Equipment is collected from the Goods Inwards by the 
Jig and Tool Department, inspected and returned to the Section 
Tool Stores from whence issued. 

A record (Form No. OM.1) is kept in Main Jig and Tool Stores, 
on which is recorded details of the despatch and receipt of all tooling 
equipment used in connection with each contract. 

A weekly report is compiled by the Planning Section showing the 
orders placed on Outside Contractors during the previous week, 
total hours relief on Machine Types affected and gross total 
number of machine hours relief secured, copies of this report issued 
to Works Manager, Production Superintendent, Assistant Account- 
ant (Costs), Progress Section. 


SUB-CONTRACT MACHINING WORK UNDERTAKEN BY 
A.E.C. 


In cases where production requirements prove inadequate to 
keep the plant employed to full capacity, work is accepted from 
outside sources to balance the underload. 


Preliminary Negotiations. 


All enquiries from such sources are passed by the Assistant 
Accountant (Estimating Section) to the Planning Section for 
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investigation in order to ascertain if suitable plant and machine 
capacity is available. 

Agreement is then reached between the Production Superin- 
tendent, Chief Process and Rate-setting Engineer, and Planning 
Engineer in regard to acceptance of order, also with Jig and Tool 
Superintendent if Tooling Equipment is to be provided or loaned 
by A.E.C. 

A provisional Process Layout is then prepared by the Process 
and Rate-setting Section and passed to the Planning Section, from 
which approximate delivery periods and rates are determined. 

This information, together with a copy of the Process Layout 
and all original documents, is returned to the Assistant Accountant 
(Estimating Section) for preparation of quotation which is passed 
to the contractor concerned. 


Acceptance of Order from Contractor. 


In certain exceptional cases, with the approval of the Chief 
Accountant, orders are accepted on a “price to be agreed ”’ basis, 
but it is essential that ALL orders for sub-contract work are first 
submitted to the Chief Accountant for scrutiny, to ensure that the 
terms and conditions of order comply with the Company’s policy in 
regard to acceptance. 

Upon receipt of the Customer’s official order, the Planning Sec- 
tion will pass same to the Order Section for initiation of a Master 
Record Card on which details will be recorded and the order passed 
to the Spares Department. 


Issue of ‘‘S.S.’’ and Works Orders. 


e From details recorded on the customer’s order, the Spares Depart- 
ment will issue a SPARES ORDER covering the work to be performed, 
which they will pass to the Stores Order Section, retaining the 
customer’s order for reference. 

Upon receipt of the Spares Order, the Stores Order Section 
obtain from the Specification Section a Works OrpER, Form No. 
4022, on which will be stated full details of the work to be carried 
out and will also be endorsed with the Spares Order Number and 
the signature of the Works Accountant. 

The Stores Order Section will enter on the Master Record Card, 
details of the Spares and Works Order Numbers and pass the Works 
Order to the Planning Section, retaining the Spares Order for filing. 


Issue of Process Layout. 


A Process Layout is obtained from the Process and Rate-setting 
Section by the Planning Section and attached to the Works Order. 
When parts are to be made from bar material (or tube) the length 
required to make one component is entered on the Process Layout. 
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Economic Batch Quantity. 


In cases where large quantities are involved, necessitating the 
work being split into many batches, a Planning Study is prepared 
to determine the economic machining quantity and the period 
required for machining. 


Factory Schedules. 


On these calculations and delivery requirements shown on 
customer’s order, a Factory Schedule is compiled, a copy of which 
is passed to the Stores Order Section for the issue of Material 
Requisitions. 


Material Requisitions. 


When issuing Material Requisitions, the Stores Order Section will 
quote, in lieu of the Programme Symbol, the Works Order Number 
also the “ week dates.” 

Details of the material from which the parts are to be made 
are also entered on the Material Requisition and when parts are to 
be made from Bar or Tube, the length required to make one part 
is also stated. 


Issue of Job Cards and Job Labels. 


The Material Requisition is then passed by the Stores Order 
Section to the Planning Section for the issue of Job Cards and 
Job Labels which, together with a copy of the Factory Schedule, 
are passed to the Frogress Section. 


Control of Work in Progress. 


The Progress Section is responsible for the issue of the material 
to the Production Departments, in conformity with the Factory 
Schedule, also the progression of work through the shops in 
accordance with the dates shown on the Job Cards. 


Receipt and Despatch of Completed Work. 


Completed work is passed to the Finished Stores together with 
Job Card and Pass Forward Slip, in accordance with normal pro- 
cedure. Details of quantity and date received are recorded on the 
Master Record Card and the material passed to the Spares Depart- 
ment for despatch to contractor in accordance with terms of order. 

The Planning Section maintain contact with the customer until 
completion of the order, and all correspondence in connection with 
these matters is centralised in the Planning Engineer. 
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GOODS INWARDS SECTION 
Functions. 


Receiving, Handling and Checking Material Supplies, Despatch of 
Material, Checking Freight Charges and Accounts. 

An essential function in a large manufacturing organisation is the 
provision of effective facilities for the reception of Material. Ef- 
ficient methods of handling must be provided and adequate control 
exercised over checking to ensure that consignments of material 
conform with instructions contained in the Purchasing Order. 

Active planning becomes operative immediately upon receipt of 
material and all incoming material must, therefore, be promptly 
unloaded, checked and identified with Delivery Notes and transported 
to its destination with the minimum of handling and delay to avoid 
loss or damage and to conserve floor space which is usually very 
limited. 

These functions are undertaken by the Goods Inwards Section 
under the supervision of the Chief Storekeeper. 

The Goods Inwards extends the whole length of the Main Factory 
and adjoins the Rough Material Stores thus enabling the flow of 
material supplies to be kept in one direction. 

Facilities for handling material of a heavy or bulky character are 
provided by three travelling Electric Hoists (lifting capacity : two 
tons) which cover the entire area of the Goods Inwards, thus enabling 
goods to be unloaded direct from rail or Road Transport. 

For Goods arriving by Road Transport entry is made to the Goods 
Inwards direct from the Main Service Road and Goods delivered by 
Rail are shunted by a Locomotive (of A.E.C. design and manufacture) 
on to the privatesiding skirting the Goods Inwards and Main Factory. 

All incoming material is unloaded, checked and cleared from the 
Goods Inwards within 24 hours of receipt, together with the Goods 
Received Notes; the latter are issued on a Lamson-Paragon 
Duplicating Machine. 


ROUGH MATERIAL SUPPLIES 
Receipt of Castings and Stampings. 


Consignments of Rough Castings or Stampings are unloaded direct 
from Rail or Road Transport into scooter boxes and checked with 
Delivery or Advice Notes. 

A Goons REcrervEeD Nore, Form No. 02893/5/40, is then issued, 
copies of which are passed to Production Control, Laboratory, 
Inspection, Stores and Accounts Departments, one copy being 
retained by the Goods Inwards for reference purposes. 

In the event of the material requiring a Laboratory Test, a red 
label is attached endorsed ‘‘ N.P.L.”’ (signifying ‘* Not Passed 
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Laboratory ’’) and on no account must the material be moved until 
the label has been removed by the Laboratory indicating that the 
Test has been completed. 

The View Room copy is placed in the scooter box with the material 
where it awaits inspection and approval by Inspection Department 
and Laboratory. 

After inspection, the Material, if O.K., is passed to the Rough 
Stores (adjacent to the Machine Line where the job is to bemachined) 
and the Goods Received Note (duly signed by Inspection and Labora- 
tory) is passed to the Order Section for recording on the Master Record 
Card. 

Material requiring pickling or sandblasting is unloaded direct 
on to the respective locations and dealt with as and when required. 


Rejection of Rough Material. 


All Rough Material rejected by the Inspection Department or 
Laboratory is passed to the Goods Outwards together with a copy 
of the ReJect Letter for despatch to the supplier for replacement. 
Copies of the Reject Letter are issued to Inspection, Accounts and 
Order Section (P.C.D.). 


Steel Bar, Tube, Angle, etc. 


This class of material is passed direct to the steel stores where 
it is unloaded, weighed, checked and inspected in accordance with 
“Stores Routine” (see page 441). 


Alloy Stick and Bar Material. 


This material is unloaded, checked and weighed and a Goods 
Received Note issued. After inspection and approval by View Room 
and Laboratory the Goods Received Note is endorsed accordingly 
and the material passed to the Rough Stores together with the Goods 
Received Note which is signed by the Storekeeper and passed to the 
Order Section for recording on the Master Record Card. 


FINISHED MATERIAL SUPPLIES 


Receipt of Finished Material from Outside. 

Finished Material is unloaded in close proximity to the Inspection 
Department where it is unpacked and placed direct on to the view- 
ing tables ready for inspection. 

After being checked with Advice or Delivery Notes, a Goops 
REcEIVED Norte, (Form No. 02993) is issued, copies of which are 
passed to Production Control (Order Section), Inspection, Laboratory, 
Stores and Accounts Departments. The Stores Section copy is 
retained with the consignment of goods where it awaits inspection 
by the viewer. 
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After the material has been inspected the Goods Received Note 
is O.K.’d by the Viewer and passed with the material to the Finished 
Stores where the material is deposited in the corresponding Stores 
Bin and the Goods Received Note, after being signed by the Store- 
keeper acknowledging receipt, is passed to the Order Section for 
recording on the Master Record Card. 


Rejection and Return of Material to Supplier. 


Finished Material rejected by the View Room or Laboratory is 
passed to the Goods Outwards from whence it is sent to the supplier 
for replacement together with a copy of the Reject Letter on which 
is stated the reason for rejection. 


GOODS RECEIVED BY POST OR MAIL 


All Parcel Mail is collected from the Mailing Department each 
morning by a Representative of the Goods Inwards. It is unpacked, 
checked with Delivery or Advice Notes and after inspection is passed 
to the corresponding Stores or destination. 

Registered Parcel Post is signed for by the Goods Inwards Repre- 
sentative and after checking is personally handed to the consignee. 


MATERIAL SENT OUTSIDE FOR REPAIR OR RE- 
CONDITIONING 


This material is passed to Goods Inwards from the Department 
concerned, with full details of work required to be done. Upon 
receipt in Goods Inwards, a Purchase Requisition is issued giving 
full particulars of Part concerned, Operations Required, Quantity and 
Cost Allocation—-When the Purchase Order has been placed on Sup- 
plier by P.A., a copy is passed to Goods Inwards authorising despatch 
of the Material, together with advice (E) Note to the Supplier 
concerned. Upon completion of the work, the material is received 
in Goods Inwards, a Goods Received (C) Note is issued in accordance 
with normal procedure and the material returned to Department 
from whence it was received. 


OUTSIDE MACHINING WORK—DESPATCH AND 
RECEIPT OF MATERIAL AND TOOLS 


Details of work to be sent outside for machining, are passed 
to Goods Inwards on an OuTSIDE Macuinine Instruction, (Form 
No. OM.2) on which details are given of Component concerned, 
Purchase Order Number, Quantity involved and particulars of 
operations to be done. The material is passed to Goods Outwards, 
checked for quantity and despatched to Suppliers concerned, 
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together with Tooling Eequipment and Advice (E) Note (Form 
$8423), a copy of which is passed to the Planning Section. 

Upon receipt in Goods Inwards from Supplier after completion of 
work, the material is checked for quantity and passed to Inspection 
Department, together with Goods Received Note. After inspection, 
the material is passed to Finished Stores, or, if further work is required 
to be done, passed to Production Department concerned, together 
with the Job Card. 


RETURN OF EMPTY CASES AND BARRELS 


Cases containing goods delivered by Pickfords or Carter Paterson 
are returned by the same source. Empty cases received from Sup- 
pliers in locality or London area are collected by their own transport 
and delivered by A.E.C. Transport if in the vicinity. All other 
cases and containers are returned immediately they have been 
unpacked per G.W.R. (Goods). Empty barrels or drums are 
invariably collected by Suppliers own transport when delivering or 
by special arrangement. CoNnsIGNMENT Notes (Q) are issued, 
copies of which are passed to Supplier, Accounts Department and 
Carrier ¢oncerned. 


CLAIMS AND DISPUTES 
(LOSS OR DAMAGE OF GOODS) 


Claims for Goods lost during transit must be made within a period 
of 14 days of despatch, otherwise any such claims will be repudiated. 
All Advice Notes are, therefore, checked daily and if material is 
not received within 10 days from despatch, notification is passed 
both to Supplier and Carrier. 

Notification of Goods received in a damaged condition by either 
Road, Rail or Post is immediately passed to Carrier (and Supplier) 
concerned (copy to Accounts Department) and goods laid out for 
inspection by their Representative. 

Suppliers are notified on a circular letter (No. 8928) of any dis- 
crepancies or variations which are discovered after checking between 
goods advised and actually received. 

When Goods are received without Advice or Delivery Notes, the 
Supplier concerned is notified accordingly by letter (No. 8298A) (Copy 
Accountant’s Department) giving details of the Goods and Quantity 
received and the Purchase Order Number against which delivery has 
been recorded, and a TEMPORARY ADVICE Note (M.3016) issued and 
filed for reference. 
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ORGANISATION AND CONTROL OF PRODUCTION 


CHECKING OF FREIGHT CHARGES 


Rail Transport (Goods) 


All accounts (Inwards and Outwards) for Rail Transport (Goods) 
are passed to Goods Inwards for scrutiny before payment is made. 

The accounts are checked with Standard Railway Freight Charges 
and in cases where Rates are not in operation, arrangements are 
made with the Railway Company for such rates to be included in 
their Standard Charges. 

All matters relating to the General Railway Classification of 
Goods are passed to Goods Inwards and, where necessary, referred 
to the Railway Clearing House in order that arrangements may be 
made by them to send a Representative to Southall and effect 
agreement. This is later confirmed at the current meeting of Rail- 
way Rates Tribunal and included in General Railway Classification 
of Goods. 


Rail Transport (Passenger Train). 


Where material is received by Passenger Train the A.E.C. is only 
liable for the extra cost over and above that which would normally 
be paid by Goods Train, and they have instructed Suppliers to 
forward by Passenger Train. 

Invoices received including Passenger Train charges are first 
passed to Order Section for checking that the material was 
requested to be forwarded by Passenger. After agreement, the 
invoice is returned to Goods Inwards Department and the weight 
of the consignment is ascertained and checked with Railway scale 
of Charges. From this amount is deducted the cost of sending such 
consignment per Goods Train, and the amount of difference is then 
passed on Suppliers invoice. 

In the event of non-agreement, the matter is taken up with 
Supplier by Goods Inwards staff. 


Road Transport. 


Goods are conveyed by Road Transport at Rates agreed upon with 
Road Transport Contractors after receipt of quotations. Invoices 
are checked against quotations before passing for payment. 


STORES SECTION 
Functions. 


Receipt, Storage and Issue of Rough and Finished Material, Steel 
Bar and Tube, Sheet Metal, etc., for Production Requirements. 
Finished Part Stores. 


The Finished Part Stores is situated in the centre of the Main 
Factory and adjoins Production Control Department Central Office. 
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This Store is mainly concerned with storage of Finished Parts 
preparatory to their issue to the Production Departments for 
Assembly and Erection. 

In this Store is also stocked ‘“‘General” Service and maintenance 
material such as Brushes, Soaps, Clogs., etc., which are stocked on 
@ maximum and minimum basis. 

The Stores is sub-divided into various Units each being in the 
charge of a Section Storekeeper who is responsible for the Receipt, 
Storage and Issue of all material concerned with Units allocated to 
him, and also for the general cleanliness of his Section of Stores. 


Receipt of Material. 


Finished Material froun Outside Suppliers is received from Goods 
Inwards via Inspection Department accompanied by a Goods 
Received Note “O.K.’d” by Viewer giving particulars of Part 
Number and Description of Component, Order Number, Quantity 
and Date Received. Finished Material from the Factory is received 
from the Production Departments accompanied by a Pass Forward 
Slip giving particulars as to Part Number, Quantity and Descrip- 
tion, and is also “‘O.K.’d”’ by the Sectional Viewer. 

Upon receipt in Finished Stores, the Section Storekeeper con- 
cerned checks the Goods actually received with the Goods Received 
Note, which he signs and passes to Main Stores office for recording 
purposes. 

The Storekeeper then refers to his Shortage List to ascertain if 
the part is required for immediate issue. 


Storage of Material. 


If such is not the case, he will, after ensuring that each part is 
properly greased or protected against deterioration, place injBin 
allocated until required for issue (See subsequent issues). 


Issue of Material to Assembly Departments. 


When material is required for issue to Assembly (in accordance 
with Production Schedule) the Chief Storekeeper applies to Specifi- 
cation Section for a set of Material Assembly Sheets. 

These are supplied in the form of prints, and are marked up by 
Specification Section multiplying the quantity per chassis set by 
the total number of sets to be issued. 

The Assembly Lists are then separated by the Chief Storekeeper 
and passed to each of his Section Storekeepers, in accordance with 
the Units for which they are responsible. 

Each Section Storekeeper then proceeds to issue the material 
from the Stock Bins and load on to Assembly Trays until each 
item on his list is accounted for, grouping the components in sub- 
unit form. 
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ORGANISATION AND CONTROL OF PRODUCTION 


As each item is drawn from stock, the Assembly Sheets are 
endorsed with the Quantity Issued, and if no Stock, are marked 
“N.S.” and the Assembly Lists returned to Chief Storekeeper. 


Shortage Lists. 


‘Having issued from Stock all available material the Section 
Storekeeper compiles a SHorTAGE SHEET from the Assembly Lists 
of all items for which he has shortages or ‘‘ No Stocks.” 

These lists are then handed to Chief Storekeeper for copies to be 
typed and issued to Order Section, Urge and Progress Sections, 
retaining one for his own use. 

The Chief Storekeeper then collects all Assembly Sheets which 
are then passed to Order Section to be decarded and returned to 
Storekeeper for subsequent issues. 

The whole of the material is then issued to the Assembly Section 
concerned. 

In order that all concerned may be fully acquainted with the 
postion of all Material Issued to Assembly, the Chief Storekeeper 
issues in conjunction with Progress Section a Weekly Report giv- 
ing particulars of all material actually on the Assembly Sections, 
and particulars of the material it is proposed to issue for the 
ensuing weeks. 


Subsequent Issues. 


After the main batch of material has been issued, all Subsequent 
Issues are dealt with by the Section Storekeeper immediately upon 
receipt in Finished Stores, advising Order Section daily on “‘ Par 
Orr To-pay” Sheets, giving particulars of Material Issued and 
Unit and Batch concerned. This information is decarded by the 
Order Clerk, and the roneo filed, the material being issued to the 
Assembly Shop concerned. 


Material Rejected from Fitters. 


In cases where material is rejected by Fitters after issue from 
Stores, the Assembly Foreman issues a Reject Note in triplicate 
and sends the rejected material together with two copies of Reject 
Note to Main View Room, retaining one copy for reference. 

After inspection of the Rejected Material, the View Room report 
on the back of the Reject Note, one copy of which is sent to Stores 
with the necessary instructions for replacement. 

If the material is available in Stock, the Sectional Storekeeper 
issues replacements immediately, and hands the Reject Note to 
Order Section for decarding, after which it is sent to Cost Office. 

If no Stock, the item is added to existing shortage list for action 
by the Assembly Progress Man concerned. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


Stocks Not Moving. 


In order that material is not retained in stock for undue periods 
without movement, thereby deteriorating, or possibly becoming 
obsolete or redundant, Section Storekeepers are required to submit 
periodically a list of material which has been in stock for a period 
of three months and over without movement. 

This list is handed to Stores Auditor for investigation. It is 
returned to Chief Storekeeper with disposal instructions for im- 
mediate action. 


Receipt, Allocation and Despatch of Spares Material. 

Finished Material designated for Spares (L.T. and A.E.C.) is 
passed to the Finished Part Stores for allocation and despatch. 

All Pass Forward Slips and Goods Received Notes are passed to 
the Order Clerk concerned and endorsed by him with the quantity 
allocated to Spares in accordance with the Factory Schedule. 

These documents are returned to the Storekeeper, who is respon- 
sible for ensuring that the material is passed to the Stores Section 
responsible for the despatch of Spares Material. 

Material for A.E.C. spares is passed to that Stores direct, and 
Material for London Transport is collected daily by their own road 
transport. 

In each case a Delivery Note is issued and accompanies the 
material. 


Material Withdrawn from Assembly Departments to Meet 
Urgent Spares Demands. 


In certain cases where, due to unforeseen circumstances, it is 
not possible to supply material to meet sudden and urgent demands 
for Spares, the material, if available, is withdrawn from the 
Assembly Departments. 

A Return To Stores Note (M.1039) is issued after investigation 
by the Chief Progress Man, and passed to the Assembly Foreman 
concerned authorising the release of the material from his Section. 

The Spares Progress Man concerned is responsible for ensuring 
that the material is passed to the Spares Stores via the Finished 
Part Stores, together with the Delivery Note. 

The Return to Stores Note is passed to the Order Section for 
recording, and the item added to the current shortage sheet for 
action by the Progress Section and subsequent replacement. 


ROUGH MATERIAL STORE 
Functions. 
Receipt, Storage and Issue of Rough Materials. 
The Rough Material Store adjoins the Goods Inwards and 
extends the whole length of the Main Machine Shops, thus enabling 
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material to pass through the Production Departments without 
retrogression. 

This Store is under the control of the Chief Storekeeper and is 
mainly concerned with receipt, Custody and Issue of Castings, 
Stampings, Forgings, Pressings, Alloy Bar and Cored Stick. 


CASTINGS, STAMPINGS, FORGINGS, ETC. 
Receipt of Rough Material. 


Consignments of this class of material are passed to the Rough 
Material Stores from Goods Inwards together with the Goods Received 
Note (No. 02993). Copies of this document are passed to Accounts, 
Laboratory, View Room and Production Control Department. 

Upon receipt into Stores, the Storekeeper checks the material 
with the Goods Received Note which he endorses with his signature 
indicating receipt. 

The Material is stored in bins adjacent to the Machine Line on 
which the work is to be machined, and the Goods Received Note 
passed to the Order and Material Control Section for recording on 
Master Record Cards. 


Samples for Initial Supplies. 


Before bulk supplies are delivered off any new Dies in the case of 
Stampings or new Patterns in the case of Castings, Suppliers always 
submit samples for approval ; these, when received, are booked in 
by Goods Inwards Department, on Goods Received Note (No. 02993) 
endorsed “SAMPLE FOR APPROVAL” and passed to Inspection 
Department, who check for dimensions only and forward report 
on same to Suppliers. Samples approved are passed into Rough 
Stores together with Goods Received Note. Samples rejected are 
returned to Suppliers with Inspection Department’s report and Goods 
Received Note only is sent to Rough Stores marked “ rejected.” 


Issue of Rough Material to Production Departments. 


Rough material is issued to the Production Departments on 
presentation to the Storekeeper (by the Progress Section) of the 
Material Requisition (Notice of Issue). The material is issued to the 
Production Department indicated on the Material Requisition, which 
is endorsed by the recipient and returned to the Storekeeper. 

The Material Requisition with the quantity issued filled in is signed 
by the Storekeeper and passed to the Order and Material Control 
Section for recording on Master Record Cards.. The “‘ Notice of 
Issue ’”’ copy is passed to Cost Office. 


Alloy Bar and Cored Stick. 
This class of Material is also passed to the Rough Material Stores 


439 








THE INSTITUTION OF PRODUCTION ENGINEERS 


from the Goods Inwards accompanied by Goods Received Note 


(No. 02993). 
After being checked by the Storekeeper, the material is accepted 
into stock and the Goods Received Note endorsed by the Storekeeper 


and passed to the Order and Urge Section for recording on Master 
Record Cards. 

The Issue of this class of material to tie Production Departments 
is authorised on presentation of the Material Requisition to the 
Storekeeper, in accordance with normal procedure. 


SHEET METAL STORES 
Functions. 

Receipt, Storage and Issue of Sheet Metal. 

The Sheet Metal Store is situated in the centre of the main factory 
and adjoins the Sheet Metal (Tinsmiths) Shop, and is under the con- 
trol of the Chief Storekeeper. 

Material is stored in horizontal racks, in accordance with specifi- 
cations and dimensions. 


Receipt of Material. 

All Sheet Metal is received via Goods Inwards accompanied by 
Goods Received Note (Form No. 02993/5/40), copies of which are 
issued to Laboratory, Cost Office, Accounts, Order and Urge Sections. 

Upon receipt, the material is unpacked by the Storekeeper, and 
after checking with the Goods Received Note, is transferred direct to 
Racks. 

The Goods Received Noteis signed by the storekeeper and recorded 
on Master Record Cards. Copies ofthe Goods Received Note are passed 
to Accounts, Laboratory, View Room and Production Control 
Department. 


Issue of Material. 

There are three methods of the issue of Sheet Metal to the Shops : 

1. By Material Requistion (Form No. M.02601). This applies to 
all Production jobs with the exception of Bonnet and Petrol Tank 
Details. 

2. By instructions contained in Manifold Note issued by Order 
Clerk responsible for Sheet Metal. This applies to Bonnet and Petrol 
Tank Material. 

3. Bysmall blue Material Requisition (Form No. ST8021), used 
for jobs of a small general character, other than production. 

Immediately after the issue of material, the weights are endorsed 
on the Material Requisition and details recorded on Master Record 
Card. 
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ORGANISATION AND CONTROL OF PRODUCTION 


STEEL STORES 

Functions. 

Receipt, Recording and Issue of Steel Bar, Tube, Angle, ete. 

The Bar Material Store adjoins the Bar Machine Shop, and is 
under the control of the Chief Storekeeper. Material is unloaded 
direct from Road Transport, and also from Rail Transport from 
A.E.C. private line which extends the whole length of the Steel 
Stores. 

Material is stored in horizontal racks in accordance with Speci- 
fication and Size. ° 


Receipt of Material. 


Upon receipt of a consignment of raw material in Steel Stores, it 
is checked by Storekeeper with Supplier’s Delivery Note, and Card 
Records to ensure it complies with sizes and weights mentioned 
thereon. 

A Goods Received Note, (Form ST.3012), is then issued by 
Steel Stores Clerk, in which is stated particulars of Date of Receipt, 
Order Number, Part Number (of steel), Supplier, Description and 
Size of Material, Quantity (in bars), and Weight. 

Jopies of this Delivery Note are sent to Accounts Department, 
Order and Urge Section, Laboratory and Inspection Department. 


Laboratory, Inspection and Test. 


Under no circumstances is material accepted into Steel Stores 
Stock unless it has satisfactorily passed Laboratory and Inspection 
Test, and until such time as the necessary authority is received, a 
red label is affixed to the Material endorsed “‘ N.P.L.“ signifying 
‘Not Passed Laboratory,’ (Form No. ST.40255.) 

Upon receipt in the Laboratory of their copy of Goods Received 
Note, the information contained thereon is checked with Laboratory 
Records to ensure it complies with the Material Specification and 
if satisfactory the Laboratory endorse the Goods Received Note 
with rubber stamp “ Passed into Stock,” stating date and affixing 
signature, returning Goods Note to. Steel Stores. 

The Viewer then subjects the Material to Brinell Tests and 
makes the necessary inspection for Cracks, Flaws or any other 
defects and, if satisfactory, endorses the Goods Note accordingly. 
The Material Specification Symbol and Size is stamped by Inspection 
Department on the ends of each bar. 

The Material is then finally accepted into Stock and delivery 
recorded on Stock Card, (Form No. ST.0439.) 

Should it be necessary for the Laboratory to effect a Physical 
Test, they endorse their copy of Goods Received Note with rubber 
stamp ‘‘Sample Required for Laboratory Test” and return same to 
Steel Stores with requisition attached (Form No. ST.8021) cover- 
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ing amount of Material required which is cut off and returned to 
Laboratory for Test purposes with Goods Received Note. 

If, after Test, the Material proves satisfactory, the Goods 
Received Note is endorsed accordingly by Laboratory and passed to 
Steel Stores authorising receipt. 

Should the material prove unsatisfactory after Laboratory Test, a 
report giving particulars of rejection, is issued to Chief Inspector, 
who immediately advises the Supplier by a Reject Letter, (Form 
No. M.3702a), copy of which is passed via Steel Stores to Order 
Section for recording purposes, the material being returned to 
Supplier for replacement. 


Issue of Material to Shops. 


Issue of Steel Bar, Tube or Angle is authorised in the case of 
Production jobs on presentation to Steel Stores of Material Requis- 
ition by Machine Line of Section concerned, stating particulars of 
Sizes and Specification of Material required, Length per part, and 
particulars of the job for which it is required. 

The Storekeeper multiplies the length per part by total quantity 
per batch, and issues a sufficient quantity (making due allowance 
for parting off) covering the batch, which is weighed and particulars 
of weight entered on Rough Material Requisition. 

The Material is then issued to Machine Lines or Section indi- 
cated on Material Requisition, Stock Balance reduced accordingly, 
and the Rough Material Requisition passed to Cost Office via Main 
Stores Office. 

Issues other than for Production are authorised by a small Re- 
quisition, (Form No. ST.8021), mainly received from Millwrights, 
Tool Room or Laboratory, the same procedure being followed as 
above. 


Stocks Not Moving. 


As in the case of all Sections of Stores, the Steel Storekeeper is 
required to submit periodically a list of Steel for which there has 
been no demand, extending over a period of three months. 

These items are dealt with by Stores Auditor and instructions 
issued for disposal or otherwise. 


Parting Off Machines. 


For the purpose of parting off to length Steel Tube, Bar and 
Angle, the following machines are attached to the Steel Stores 
under the control of Chief Storekeeper : 

One Hellier Cold Saw. 

Two Acme Parting Off Machines. 
One Guillotine (H. Pells). 

Two Russell Automatic Cold Saws. 
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OIL AND GENERAL STORE 
Functions. 
Receipt, Storage and Issue of Oils, Greases, etc., 
In this store is stocked all Engine Oils, Gear Oils, Cutting Oils, 
Paints, Soda, Casehardening Compounds, and materials for Plating 
Shop, and is under the supervision of the Chief Storekeeper. 


Requisitioning Material on Purchasing Agent. 


This class of material is ordered on a consumption basis, a Daily 
List of items below minimum stock being submitted by the Store- 
keeper to the Chief Order Clerk. A Purchase Requisition is issued 
covering the quantity required to bring stocks to maximum and is 
passed to the Purchasing Agent for issue of Purchase Order. 


Recording Order and Stock Details. 


Details of all movement of this material, including Purchase 
Requisition and Order Details, Receipts, Issues and Stock Balances, 
are recorded on Master Record Cards in the Order and Urge Section. 


Receipt of Material. 


Fuel Oil, Received in bulk by Rail Transport in Tank Wagons and 
weighed upon receipt on Weighbridge by Goods Inwards Checker who, 
after checking with the Advice Note, issues a Goods Received Note 
(Red) (Form No. 02992), a copy of which is passed to the Storekeeper. 

Upon arrival in the Oil Stores the Fuel Oil is pumped into the 
Storage Tank (which is of 80 tons capacity) adjacent to the Case- 
hardening Department. The Goods Received Note is signed by Store- 
keeper and passed to Order Section for recording. 

Creosote Pitch, is received in bulk by Road Transport in Tank 
Wagons and weighed upon receipt on Weighbridge by Goods Inwards 
Checker who, after checking with Advice Note, issues a Goods 
Received Note (Red), a copy of which is passed to the Storekeeper. 
Upon arrival in Oil Stores, the Creosote Pitch is pumped into the 
Storage Tank (which is of 90 tons capacity) adjoining the Boiler 
House. The Goods Received Note is signed by Storekeeper and 
passed to Order Section for recording on Master Record Cards 


Petrol, Gas Oil, Dynamo Oil, Engine Oil. 

This is received in bulk by Road Transport in Tank Wagons and 
checked by Dip Rod in the Goods Inwards. After being checked with 
Advice Notes, a Goods Received Note (Red) is issued and passed to 
Storekeeper who is responsible for ensuring storage in the respective 
Storage Tanks. The Goods Received Note is signed by Storekeeper 
and passed to Order Section for recording onthe Master Record Cards. 
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This class of material is stored in the following Storage Tanks : 


Petrol CAPACITY 
General Tank ... 2000 gall. for Production use. 
Expl. Dept. Tank 1000 gall. for Exptl. purposes. 
No. 1 Spares Tank 2000 gall. for General purposes (Grade C). 


No. 2 Spares Tank 500 gall. for Pool Cars (Grade A). 
Service Station ... 500 gall. for General use. 
Engine Oil. 
Test House ... ... 2000 gall. for Testing Engines. 
Steel Stores ... 1000 gall. Feed for Test House. 
15/16 Bay ... ... 1500 gall. Feed for Test House. 
Assembly Table ... 1000 gall. Feed for Test House. 
Dynamo Oil. 
Goods Inwards ... 500 gall. General use. 
Goods Inwards ... 1000 gall. General use. 
Steel Stores ... 6500 gall. General use. 
Swarf House... ... 450 gall. General use. 
Gas Oil. 
Test House ... ... 2000 gall. Engine Test. 
Rail Car Shed... 400 gall. Rail Cars and A.R.P. 
Expl. Dept. ... 300 gall. Testing Engines. 


All other Oils and Greases are received in barrels and stocked in 
the Oil Stores or on the adjacent field. 

Acetylene and Oxygen Gases are stocked in the Goods Inwards in 
special racks. 


Issue of Material. 


In the case of Fuel Oil for Casehardening Furnaces and Heating 
Plant, also Gas Oil and Engine Oil for Test House, a Requisition is 
passed by the respective Foremen, covering weekly consumption. 

For the issue of Petrol, a Requisition is passed by the respective 
Foremen, covering daily consumption. 

These Requisitions are endorsed with the respective Chassis or 
‘Truck Number. 

All other materials are issued from this sub-stores as required, on 
presentation to Storekeeper of a Requisition which is passed to Order 
Section for recording on Master Records and thence to Cost Office. 


ASSIGNED STORES 
Functions. 
Receipt, Storage and Issue of Material. 
The Assigned Store is situated in the centre of the Factory, between 
Assembly and Machine Lines, and is used asa sub-store for the storage 
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of Material assigned to Assembly Shops until required for assembly. 

To prevent loss or pilferage, the Assigned Store is enclosed by 
Wire Fence and is under the control of Chief Storekeeper. 

To this Store is also consigned Material issued by Main Stores on 
Assembly Trays, and other material requiring large storage space, 
such as Axle Cases, Cylinder Blocks, and Heads, Worm Cases, ete., 
where it is deposited until required for Assembly and issued at the 
request of the Assembly Foreman. 

A record is kept of Material received direct from Machine Lines, 
details of which are recorded from Pass Forward Slip issued by 
Sectional Viewer. 

After particulars have been recorded the Pass Forward Slip is 
passed to Order Section for entry on the Main Record. 

The issue of material to Assembly Shops (other than that already 
issued on Assembly Trays) is also recorded from Assembly Lists 
which are passed to Order Section for recording on Main Records. 

Special care is taken to ensure that all bright surfaces are treated 
with a rust preventative which is applied with a Spray Gun. 


TYRE AND WHEEL STORES 


Functions. 

Requisitioning, Receiving, Recording, Storing and Issuing Tyres 
and Wheels for Production and Service Requirements, Preparation 
of Delivery Schedules, Urging Supplies and Correspondence in 
connection therewith. 

The Wheel and Tyre Store is situated in close proximity to the 
Chassis Erection Platform and is under the control of the Chief 
Storekeeper. 

Owing to the rigid control exercised by the Ministry of Supply 
over l'yre Supplies, strict observance to the following procedure 
is essential. 


Tyres for Ministry of Supply Contracts. 


Tyres for Ministry of Supply Contracts are delivered from the 
various manufacturers against instructions from the Ministry of 
Supply. 

Delivery of tyres is controlled by the issue to Ministry of Supply 
two months in advance, of a Delivery Schedule (Form No. T.1) 
which is compiled each month in accordance with requirements 
indicated on the Production Schedule. A Statement (Allocation 
Order Form No. 75879-1), is received from the Ministry of Supply 
on the first day of each month, giving details of the dates upon 
which deliveries will be made and the quantities to be supplied 
by each respective Tyre Manufacturer. 

This statement is checked with the Production Schedule to ensure 
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that the delivery arrangements conform with Production require- 
ments and contact is maintained with the manufacturers to ensure 
that these arrangements are adhered to. 

When tyres are to be delivered from American sources of supply 
(Lease-Lend) information is given on the Ministry of Supply 
statement to that effect and contact is maintained with the Dis- 
tributing Centre, Ministry of Supply, Stoke-on-Trent, in order that 
delivery arrangements are fulfilled. 

All Tyres, with the exception of those from American sources of 
supply, are delivered complete with Disc Wheels from the various 
Tyre Manufacturers by Road Transport. 

American Tyres are delivered without Disc Wheels, which are 
fitted by the Assembly Section as and when required for production, 
a Factory Order being issued to cover all work in this connection, 
chargeable to the respective Production Programme. 

Separate Advice Notes are received for Tyres and Wheels, on 
which are given details of Type, Size, Quantity and Ministry of 
Supply Allocation Order Number. 

In the case of Tyres, each consignment is also accompanied by 
two copies of the C.I.M. Inspection Notes. (Form No. M.O.S.99.) 

Upon receipt in the Tyre Stores, the consignment is checked with 
the Advice Notes and after examination a Goods Received Note, 
(Form No. 3012), is issued, a copy of which is passed to Accounts 
Department only. The consignment is accepted into stock, the 
delivery being recorded on the Stock Card and the Stock balance 
adjusted accordingly. 

The C.I.M. Inspection Notes are retained by the Storekeeper 
pending receipt of a third copy by post from the Tyre Manufacturer 
concerned and returned after being endorsed with the Contract 
Number and Date of Receipt and signature of the Superintendent 
Production Control. The two remaining copies are retained by the 
Storekeeper pending completion of the contract, when they are 
checked by the C.I.M. to confirm that the contract has been com- 
pleted, and subsequently filed. 


Disc Wheels for Ministry of Supply Contracts. 


Upon initiation of a Manufacturing Programme due notification, 
in the form of an Ormig Instruction, is passed to the Tyre Store- 
keeper, who prepares a Purchase Requisition covering the 
quantity of Disc Wheels involved, on which is indicated the Part 
Number, Type and Size, Contract Number, Programme Symbol 
and approximate delivery requirements. The Purchasing Agent 
issues a Purchase Order to the Wheel Manufacturer concerned, a 
copy of which is passed to the Tyre Storekeeper for recording 
details on the Stock Card. (Form No. 0439.) 
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A Monthly Statement (Form No. T.2), is prepared showing the 
weekly requirements (covering a period of three months) and sub- 
mitted to the Ministry of Supply who ensure that delivery require- 
ments are maintained. 

Immediately upon receipt from the Ministry of Supply of the 
monthly Tyre Allocation Forms, on which information is given in 
regard to the Tyre Manufacturer concerned and the quantity they 
are to supply, arrangements are made for the corresponding quantity 
of Disc Wheels to be available to the Tyre Manufacturers for fitting 
before delivery to Southall. 

The Disc Wheel Manufacturers are notified as to where supplies of 
Wheels are to be despatched and contact is maintained to ensure that 
these instructions are complied with. 

In regard to American Tyres, Disc Wheel Manufacturers are 
advised in order that a consignment of Disco Wheels may be diverted 
to the A.E.C. for fitment at Southall. 


Issue of Wheels and Tyres to the Production Department. 


Dise Wheels fitted with Tyres are issued to the Production Depart- 
ment daily, in accordance with Chassis Erection Schedule and are 
checked against each chassis to ensure that the cor.ect types and 
position of Tyres are fitted to the various models. 

Details are recorded of all Tyres Issued and the Chassis Numbers 
to which they have been fitted. 

The Stock Cards are adjusted in accordance with the Daily Issues 
against which is also recorded the respective Programme Symbol. 


Spares and Service Requirements. 


All Tyre Replacements are governed by the Rubber Control Order 
(1942) Section 4, which also applies to re-moulds and are only ob- 
tainable from an authorised Tyre Dealer on presentation of the 
necessary certificate. 

All requests for new Tubes or Tyres or re-moulds are centralised 
in the Superintendent of Sales Inspection who is responsible for all 
transactions in this connection. 


Rejects. 


When Wheels and/or Tyres are found after inspection to be 
damaged or faulty, the Inspection Department is notified in writing 
stating the Wheel or Tyre Number, Order Number, Part Number 
and reason for rejection. The Inspection Department issue an 
Inspection Note to the manufacturer concerned, a copy of which is 
passed to the Goods Outwards who arrange for collection from 
the Tyre Stores and transport to the manufacturer concerned. In 
the case of Dunlop’s, rejected Wheels and Tyres are retained in the 
Tyre Stores until a sufficient quantity has accumulated to warrant 
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collection by Dunlop’s transport. When Tyres from American 
sources of supply are rejected, they are inspected by the C.I.M. and 
a report submitted to the Ministry of Supply (T.T.2) London, from 
whom instructions are received in regard to the manufacturer to 
whom the Tyres are to be consigned for correction. Details of all 
rejects are recorded on the stock cards. 

When Wheels or Tyres are damaged at the A.E.C. or Coachbuilders, 
a Rejection Note (Form No. 8918), is issued by the Department con- 
cerned endorsed with the Department or Programme to whom the 
cost is chargeable. One copy of the Reject Note is passed to the Tyre 
Storekeeper with the Wheel or Tyre and one to the Goods Outward 
who issue a Requisition on the Purchasing Agent, authorising the 
issue of a Purchase Order on the manufacturer concerned. A copy 
of this order is passed to the Goods Outwards who arrange collection 
from the Tyre Stores and despatch to the manufacturer, and a copy 
is passed to the Tyre Storekeeper for recording particulars“on the 
Stock Record Cards. 


SUB-STORE 
Functions. 

Receipt, Custody and Issue of Material Surplus to immediate 
requirements (Finished Parts, Part Machined Components and Steel 
bar). 

To this Store is consigned material which, due to existing dif- 
ficulties in regard to supply, it is necessary to accept in excess of 
immediate scheduled production requirements. 

This material constitutes : Rough Material Supplies (Castings and 
Stampings) ex. U.S.A., Supplies of machined components from 
US.A., proprietory and “ General” stock items, partly machined 
material from Production Departments and Outside Machining 
Contractors, Steel Bar and Tube. 


Rough Material Supplies ex. U.S.A. 


Rough Material (Castings and Stampings) from American sources 
of supply will, if not required for immediate issue, after investigation 
by the Planning Section, be passed to this Store and the Goods 
Received Note endorsed accordingly and information recorded on the 
Master Record Cards. 


Machined Components ex. U.S.A. 


This material, if not required for immediate Spares or Production 
requirements, will, after investigation by the Planning Section, be 
passed to this Store until required for issue. 

These parts will only be issued on the instruction of the Planning 
Section as and when needed to fulfil Production or Spares require- 
ments. 
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The Receipt and Issue of these components will be dealt with in 
accordance with normal procedure and the Goods Received Note 
must be endorsed ‘‘Sub-Stores”’ before being passed to Order Section 
for reccrding on the Master Records. 


Proprietory and ‘‘ General ’’ Stock. 


Upon receipt of this material, if there is no available storage 
space in the Finished Main Stores, the consignment, on the instruc- 
tion of the Chief Storekeeper, must be passed to the Sub-Stores 
and the Goods Received Note endorsed accordingly before passing 
to the Order and Urge Section for recording. 

Upon arrival at the Sub-Stores, the Storekeeper, before trans- 
ferring the material to the bin, will ensure that a label is attached 
bearing the date of receipt, to ensure that the material which has 
been in stock for the longest period will be issued first. 

When the stocks in the Finished Main Stores require replenish- 
ing, the Chief Storekeeper will make arrangements for the immediate 
tiansfer of stock from the Sub-Store, and advise the Order and Urge 
Section of the transfer in order that the records may be adjusted 
accordingly. 


Partly Machined Material ex. Production Departments. 


This is mainly comprised of material issued for Production Pro- 
grammes on which work has been temporarily suspended, and to 
relieve the congestion in the Production Departments, is transferred 
to the Sub-Stores together with a Pass Forward Slip stating the 
batch number, operations completed and quantities. 

The Pass Forward Slip is endorsed “ Sub-Store’’ and after 
receipt in this Store is passed to the Order and Urge Section for 
recording purposes. The Job Card is returned via the Order and 
Urge Section to the Planning Section. 

When material is subsequently required for re-issue to the Pro- 
duction Departments for completion of the remaining operations, 
indication will be given by Planning Section to this effect on the 
Factory Schedule. Material Requisitions, Job Cards and Job 
Labels will be issued in accordance with normal procedure. 


Partly Machined Material ex. Outside Machining Con- 
tractors. 


Upon receipt and after inspection, the Planning Section will 
arrange for this material, if not required for immediate issue, to be 
passed to the Sub-Stores, to which must be securely attached a 
Job Label endorsed with the Part Number, Quantity, Operations 
completed, Contractor concerned and Date received. 

The Goods Received Note will be endorsed ‘‘ Sub-Stores’”’ and 
passed to the Order and Urge Section for recording. 


449 








THE INSTITUTION OF PRODUCTION ENGINEERS 


This material will be issued to the Production Departments for 
completion of operations as and when required for production, as 
indicated on Factory Schedule issued by Planning Section. 

Steel Bar. 

Racks are provided in the Sub-Store for the storage of Bar 
Material not immediately required for Production and for which 
there is no available storage space in the Main Steel Stores. 

The Goods Received Notes are endorsed by the Storekeeper 
“Sub-Stores’’ and passed to Order and Urge Section for recording. 

The method of receipt, storage and issue of all material in the 
Sub-Stores is to conform with the normal standard procedure and 
all movements of material in this store must be recorded on the 
Master Record Cards, which must clearly indicate that the material 
has been passed to the Sub-Stores. 

Ground or highly finished surfaces must be treated with rust 
preventative, and all external threads fitted with cardboard ferrules 
to prevent damage. 


UNIT STORES 
Functions. 

Receipt, Custody and Issue of Main Units, Trolleybus Equipment 
and Proprietory Units. 

The Unit Store is situated in close proximity to the Chassis Erec- 
tion Platform and is normally used for the Storage of Main Chassis 
Units and Trolleybus Equipment prior to Issue to Assembly Section. 

Under present (war-time) conditions, the whole of the Unit 
Production is either being incorporated directly into chassis or 
diverted to meet urgent war demands for Spares and the erection 
of trolleybus chassis has been suspended entire'y. 

This Store is, therefore, at present being used for the storage of 
various proprietory units such as Winch Gear, Lockheed Equip- 
ment, etc. (which, due to production difficulties, are received in 
advance of actual requirements) and are issued as and when re- 
quired to the Assembly Departments for incorporating in chassis. 

These parts are issued on Assembly Sheets and “ Paid-off 
To-Day ” Sheets and details of each issue are recorded from these 
documents on the Master Record Card in the Stores Office. 


PROGRESS SECTION 
Functions. 

Routing of Work in Progress in accordance with Factory 
Schedules, Liason with Planning Section and Manufacturing De- 
partments, Co-ordination of \ aterial Supplies to meet Production 
and Spares Requirements, Maintenance of Unit Assembly and 
Chassis Erection in accordance with Production Schedules. 
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ORGANISATION AND CONTROL OF PRODUCTION 


The primary function of the Progress Section is to ensure by 
physical effort that a correct and regular flow of material is main- 
tained through the Manufacturing Departments to the assembly 
and Erecting Departments in accordance with a pre-arranged manu- 
facturing schedule determined by the Planning Section. 

Progress effort is directed towards three separate phases of manu- 
facturing activities : 

Machine Lines 
Assembly Lines 
Production of Spare Parts 


and for this purpose Progress Men are allocated to the various 
manufacturing and assembly sections, each having his own separate 
functions and responsibilities. 


CONTROL OF WORK IN PROGRESS, MACHINE LINES 


The foremost duty of a progress man attached to the machine 
lines is to ensure that all machines on the sections to which he is 
attached are kept continually in operation on parts necessary for 
maintaining the production programme. 

Progress men allocated to the machine lines operate mainly 
from the job cards, and it is their responsibility, in con‘unction 
with the section foreman, to ensure that all operations on each batch 
of work are commenced during the week indicated against each 
operation on this card. 

In cases of special urgency the job card is supplemented by priority 
No. 1 lists and shortages lists, ete., compiled by the progress section, 
but every effort is made to discourage the issue of such lists in 
order that progress effort may be concentrated on maintaining the 
rate of manufacture as indicated on the job cards. 


Issue of Rough Material to Machine Lines. 


The issue of rough material to the machine lines is controlled by 
the section progress man, and is governed in the first instance by 
the starting date for the first operation (as indicated by the batch 
symbol) and the amount of material already issued or allocated to 
the various machine types. 

The Material Requisitions, Job Cards and Labels are issued to 
the Section Progress Man by the Planning Section shortly before the 
week in which first operations are due to commence, and if the 
material is required for immediate issue the Section Progress Man 
passes the Material Requisition and Job Label to the Storekeeper 
in charge of Rough Stores, authorising the issue of the necessary 
material, the Job Card being passed to the Shop Clerk for filing 
under the Machine Symbol and Part Number, 
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If the material is not required for immediate issue, the Material 
Requisition, Job Card and Work Label are retained by the Section 
Progress Man and filed in sequence of Machine Type and Part 
Number in a separate box until required. 

A list of all Material Requisitions issued to the Progress Section 
is passed by the Planning Section to the Chief Storekeeper for 
information, giving details of Part Number, Description cf Job, 
Quantity, Batch Symbol and the Machine Line to which the 
material is to beissued. 


Allocation of Work to Machine Lines. 


When allocating the next job to be put into operation, the Pro- 
gress Man first refers to the Priority No. 1 lists and Shortage Lists 
to determine whether any jobs mentioned on the lists require 
priority, but failing this, the Job Card is referred to and a batch 
of work selected which is farthest behind the date scheduled on 
the Job Card against the operation concerned. 

Having selected the batch of work which is to be put into opera- 
tion, the Progress Man notifies the Section Foreman who hands the 
operator the Job Label giving particulars of the Batch Number, 
Part Number and Quantity, authorising the issue by the Shop Clerk 
of a JoB CHANGE Ticket, Form No. ST.026) (Fig. 25). 

The Shop Clerk refers to the Job Card for details, issues the Job 
Change Ticket to the operator, and stamps against the operation 
on the Job Card the date started. The operator then clocks on the 
Job Change Ticket and places it in a box from whence it is 
collected periodically and recorded by the Central Time Office on 
a Master Record Card. 

Upon completion of all the operations for which the Section is 
responsible, the Progress Man instructs the ‘Transport Labourer to 
pass the batch of work to the Section Viewer together with the 
Job Card and Work Label. 

The Section Viewer, after inspecting the batch of work, endorses 
the Job Card with the quantity O.K., Rejected or Scrapped, also 
with his symbol, and if further operations are required in other 
departments, places on the batch of work a TRANSPORT LABEL, 
Form No. 7749, together with the Work Label and Job Card ready 
for transport to the department concerned. 

Upon completion of all operations called for on the Process 
Layout, the job is passed to the Section Viewer by the Transport 
Labourer, together with the Work Label and Job Card. 

After inspection, the Viewer endorses the Job Card with the 
quantity O.K., Rejected or Scrapped, also with his symbol, and 
issues a Pass ForwarD Sip, Form No. 30191, giving full particulars 
of the Batch Number, Part Number and quantity passed forward, 
and passes the batch of work to the Finished Stores together with 
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ORGANISATION AND CONTROL OF PRODUCTION 


all the documents. The Job Card is passed to the Planning Section 
for scrutiny, where it is filed for a period of one month. The Pass 
Forward Slipis passed to the Order Section for recording on the 
Master Record Card and subsequently filed. 

It is the responsibility of the Nection Progress Man to ensure that 
all work is cleared from his section upon completion and passed, 
after inspection by the Section Viewer, to the Section concerned in 
the next operation, or, in the case of completed work, to the Finished 
Stores, together with the Job Card and Pass Forward Slip. 


Operations Overdue. 


A periodical report is compiled from the Job Cards by the Section 
Progress Man on an OPERATIONS OVERDUE Report, Form No. 00.1, 
in which is stated particulars of all batches of work behind schedule 
showing the actual operations overdue (indicated by the machine 
symbol) under the week in which they should have been started. 
Copies of this list are circulated to all Production Supervision and 
also to the Planning Section for investigating. 


Plant Breakdown, Jig and Tool Holdup, etc. 


It is the responsibility of Section Progress Men to report all cases 
of breakdown of plant, Jig and Tool delays and other matters re- 
tarding production to the Chief Progress Man in order that effective 


action may be taken by the Department responsible to overcome 
the trouble. 


Non-Standard or Special Parts. 


Lists of all parts of a non-standard or special character required 
for incorporation into chassis are compiled from D.O. Lists on 
Factory SHORTAGE SHEETS. 

On these lists information is given in regard to Part Number and 
Description of Components, Quantity Required, Delivery Dates 
and Rate, also Production Departments and Operations concerned. 

A special Progress Man is detailed to progress these parts through 
the Production Departments. 


Alterations to Design—Progress Action. 


Copies of Drawing Office Alteration Notes are passed by the Speci- 
fication Section to the Progress Section by whom details are recorded 
in regard to the Alteration Note Number and Date Received. The 
Alteration Note is then passed to the Order Section for inserting 
against each item details of Work in Progress and Finished Stocks. 
The Alteration Note is then returned to the Progress Section and 
details issued to all Progress Men concerned for respective action. 
An Extra Expense Order covering the work necessary to bring the 
alteration into effect is issued by the Inspection Department. 
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ORGANISATION AND CONTROL OF PRODUCTION 


The Section Progress Man is responsible for ensuring that the 
necessary work is completed to effect the Alteration and the Material 
returned to the source of issue. 


A statement is issued periodically by the Inspection Department 
giving details of Design Alterations which have not been effected 
and the reason thereof. Copies of this statement are circulated to 
Chairman and Managing Director, Works Manager, Purchasing 
Agent, General Manager (Sales), Drawing Oftice, Production Depart- 
ment and Production Control Department. 


Disputes—Target Time Allowance. 


Progress Men are not allowed to enter into any discussion or 
dispute in connection with Target Time Allowances, this matter 
being fully provided for by the issue of a Target Investigation 
Request to the Chief Process and Rate-setting Engineer by the 
Section Foreman and in no circumstances must the job be stopped 
or broken down on this pretext as the investigation can only be 
made whilst the job is in operation. 


Control of Work in Progress—Assembly Lines. 


Progress Men allocated to the Assembly Lines are mainly con- 
cerned with synchronising assembly of Units required for erection of 
Chassis in accordance with the CHassis Burtpine INstTRUCTION, 
Form No. CB.1.1. This list is compiled by the Progress Section 
from the Production Schedule and indicates the Quantity, Type 
and Building Sequence of chassis due for erection during the ensuing 
two weeks. Copies of this list are circulated to Production Super- 
vision and all Departments concerned. 


Issue of Assembly Material from Stores. 


From the Chassis Building Instruction a weekly statement is 
prepared by the Progress Section showing the position in regard to 
to quantity built and outstanding on the various Production 
Programmes and also indicates particulars of material required to 
be issued <rom the Finished Stores to meet assembly requirements 
(covering a period of 3/4 weeks). Copies of this list are issued to 
Chief Storekeeper and all sections of Production Control Depart- 
ment concerned. 


When a batch of material is issued from the Finished Stores to 
the Assembly Sections, a SHorTAGE List, Form No. S8S.1, is pre- 
pared by the Storekeeper of all parts required to complete the issue 
for which stccks are not available. A copy of this list is passed to 
the Assembiy Progress Men, who maintain close contact with the 
Machine Line Progress Men, to ensure all shortages are cleared 
before a hold-up occurs in assembly. 


— 
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All “ Bought Out ” items appearing on this list are closely watched 
and sufficient warning is given to the Material Control Section to 
enable immediate and effective action to be taken. 


PROGRESSION OF SPARES MATERIAL 


’ Spares material of standard or current type is included in produc- 
tion batches, a proportionate quantity being allocated to Spares by 
the Planning Section when compiling the Factory Schedule, and the 
quantity allocated is indicated on each Job Card when spares 
material is affected. 

Owing to a general tendency to give preferential treatment to 
producticn material, to the detriment of spares material of a non- 
standard character (due principally to the fact that such material 
is usually of an uneconomical batch size) it has been found necessary 
to form a small group of Progress Men who are held responsible for 
the supply of spare parts for London Transport and A.E.C. Spare 
Parts Stores. 

These men are not attached to any particular section of the Pro- 
duction Departments, but have access to all sections and depart- 
ments where Spares material is being produced, and operate from 
special urge lists compiled for that purpose. 

All Spares Orders are passed to the Order Section in order that 
details may be recorded on the Stores Master Card. This card is 
then passed to the Planning Section for scheduling, and on items 
common to current production a proportion of each batch of work 
is allocated to the Spares Department, after taking into considera- 
tion the delivery date and rate required for such spares. 

A list of all spares outstanding over a period of three months is 
periodically compiled from the Master Record Card, and copies of 
this list are circulated to all machine line Progress Men for special 
action to be taken. 

When each batch of finished material is delivered to Stores, the 
quantity allocated to Spares as indicated on the Factory Schedule 
is recorded on the Pass Forward Slip by the Order Clerk and the 
material passed to Spares Department with the Advice Note. 

In cases where material is not common to standard production, 
these items are scheduled by the Planning Section in accordance 
with delivery requirements and availability of material supplies. 


Special Urge List (A.E.C. Spares). 


Lists are compiled from various urge lists and ccrrespondence 
received from the Spares Department, and a copy of this list, on 
which is indicated the delivery promises which have been given for 
each item, is passed to the Progress Man allocated to the Spares 
for personal urge. 
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Special Urge Lists (L.P.T.B.). 


These lists are compiled from urgent requests received from the 
L.P.T.B. in list form, and are also issued to the Progress Man con- 
cerned, with an indication against each item of delivery promises 
which have been given to the L.P.T.B. These items are discussed 
with a Representative from L.P.T.B. at a weekly meeting. 


Material Shortages (Rough and Bought Out). 


Items for which-rough material or bought out material is required 
are extracted and passed to the Order Section for urge purposes, the 
list afterwards being returned to the Progress Section (Spares) with 
information in regard to delivery dates or promises against the 
items affected. 


Assembly of Units (A.E.C. Spares). 


When complete units are required by A.E.C. Service Stores the 
Spares Storekeeper issues a Spares Order in duplicate. All available 
material is issued from stock in the Spares Stores and a shortage 
sheet compiled for the items which are not available. A copy of this 
shortage list is passed to the Progress Department (Spares) for pro- 
gress action. 

When all items are available, the material and “S.S.” order 
(in duplicate) are sent to the factory for assembly. 

The order is passed to the Rate Fixers for time allowances to be 
inserted on both copies, and when assembly is commenced one copy 
of the order is passed to the Central Time Cffice. 

Upon completion, the assembled unit is submitted to the Section 
Viewer who issues a Pass Forward Slip which is sent with the as- 
sembled unit to the Main Stores, the whole of the material is then 
passed to the Spares Stores together with Delivery Notes, giving full 
particulars of the job and endorsed with the Spares Order Number. 

In cases where Spares Orders are endorsed “ Factory to Supply” 
a Works Order is issued by the Stores Order Section in duplicate. 

This order is passed to the Ratefixers for time allowances to be 
inserted, and then passed to the Progress “ection (Spares) who obtain 
an assembly list showing the parts required for the assembly. 

Material which is not available in the main Stores is then urged, 
and upon completion of all shortages the whole of the material is 
issued by the Stores from the assembly sheet and passed to the As- 
sembly Section together with the Works Order. A duplicate copy 
of the Works Order is passed to the Central Time Office. 


Assembly of Units (L.P.T.B.). 


Upon receipt of an Official Order from the L.P.T.B. calling for 
assembled units, a Works Order Card is is-ued by the Order Section 
and Assembly Sheets applied for to the Specification Section. 
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Upon receipt of the latter, the Progress Section attach Works 
Order Card and pass on the Chief Storekeeper for the issue of the 
necessary material. 

Should all the components be available in stock, the whole of the 
material is passed with the Works Crder Card to the Assembly Line 
concerned and the Material Sheets are passed to Order Section for 
decarding, the Works Order Card first being passed to the Ratefixing 
Section for Layout and Job Times. 

In cases where there is insufficient material in stock for the as- 
sembly of the unit, Chief Storekeeper issues a list of shortages to 
the Progress Section. 

When the Shortages are cleared the Chief Storekeeper is notified 
and the material issued to the Assembly Line concerned. 

Upon completion of the assembled unit it is submitted to the 
viewer who issues a Pass Forward Slip which is then sent, together 
with the unit, to the Main Stores. 

The Pass Forward Slip is checked with records and decarded, and 
the Works Order Card passed to Central Time Office. 

The Assembled Unit is then finally despatched to the L.P.T.B. 
together with Delivery Notes, endorsed with the Official Order 
Number. 

A Weekly List is compiled of all units outstanding on L.P.T.B. and 
A.E.C., and copies distributed to the Production Superintendent 
and all Assembly Foremen. 


Spares Repair Routine. 


Upon receipt from customer, all repair jobs are inspected by 
Spares Viewer, after which an “8.8.” Order is passed by Spares 
Storekeeper, giving full particulars ofthe part concerned and re- 
pairs to be undertaken. 

The job, together with Delivery Note and Spares Order, is passed 
to Main Factory via Progress Section, who, after recording parti- 
culars attach Work Label to the job and pass to Assembly Section 
concerned. 

The Spares Order, meanwhile, is passed to the Ratefixing Section 
for |ayout and job times, and is then issued via Progress Section 
and Central Time Office to the Assembly Line indicated, and the 
Delivery Notes filed for reference. 

In cases where work is to be done in the Machine Line, a Works 
Order Card is passed to the Central Time Office as an authority 
to issue the necessary Work ‘Ticket, where it is retained until the 
job has been cleared by the Pass Forward Slip. 

Should it be necessary during the course of repairs for any part or 
parts to be replaced, a requisition, endorsed with the Spares Order 
Number, is issued by the Assembly Foreman to Progress Man who, 
after verifying authenticity, obtains the material from Spares Stock. 
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Upon completion, the repaired part or unit is submitted to the 
Viewer, who issues Pass Forward Slip endorsed with a Spares Order 
Number, Part Number, Quantity and brief’particulars of the work 
that has been done. 

The job is then passed to Main Stores and finally passed to Spares 
Viewer, together with Delivery Notes and any scrap parts. 

A list of all repair jobs is compiled weekly, copies distributed to 
Production Superintendent and all Foremen concerned. 


L.P.T.B. Repair Routine. 


Upon receipt in Goods Inwards from L.P.T.B., a Works Order 
Card is issued chargeable to L.P.T.B. Official Order Number, and 
passed to Ratefixers for job times and layouts. 

The job, together with the Works Order Card, is passed to the 
Section concerned in the necessary repairs. 

Upon completion, Pass Forward Slip is issued by the Sectional 
Viewer and passed, together with the job, to the Main Stores, par- 
ticulars being recorded on Stores Records and the job despatched to 
L.P.T.B. with Deliver ‘ Notes endorsed with Official Order Number. 

All work received from the L.P.T.B. for re-conditioning, is covered 
by the issue of a Factory Order chargeable to the L.P.T.B. Official 
Order Number, the job times being fixed by Ratefix-rs and the 
order passed to Cost Office for signature. 


Daily Progress Meetings. 


Daily meetings of all Progress Men are held, under the super- 
vision of the Chief Progress Man, at which the position of all items 
controlling production is discussed. Certain of these items are 
extracted and a list compiled and circulated to all Production 
Supervision for special attention and action. 


Material Control Meetings. 


A weekly meeting of Outside Material Control Representatives 
and Material Control Clerks is held, and is also attended by the 
Chief Progress Man. (See also page 404). 

The position of all items which are in short supply are discussed 
and action taken where necessary to ensure that production plans 
are maintained. 

Production Supervision Meetings. 

A meeting of all Production Executives is held weekly under the 
chairmanship of the Production Superindendent (see also page 52). 
This meeting is attended by the Chief Progress Man, by whom a 
statement is presented of all items regarding production, in order 
that the Production Superindendent may take appropriate action 
with those concerned. 
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Works Manager’s Meeting. 


A weekly report is submitted to the Works Manager by the Chief 
Progress Man of items affecting production which require special 
action. These matters are discussed at a weekly meeting of Pro- 


I 
« 


duction Executives, presided over by the Works Manager. 


INTERNAL (WORKS) TRANSPORT 
Functions. 


Transportation and Handling by Mechanical and Manual means 
of all materials in the Production Departments. 

The problem of Transportation of Materials is of sufficient 
importance as to amply justify considerable time and thought on 
its development, in order to effect synchronised movement of 
materials in relation to production flow. 

Transport plans must be so arranged that materials are trans- 
ported from p:int to point in a direct line, if possible without re- 
trogression and to preclude the necessity of handling materials by 
operators. 

The amount of time usually involved in travel during process of 
manufacture is considerable and is often an important factor in 
costs, therefore retrograde movement of work in progress must be 
reduced to a minimum. 

The extensive use of Air Hoists and the fact that the Production 
Departments are arranged on the basis of ** flow”’ or ** progressive ” 
production does much to eliminate the necessity for manual handling 
of materials. 

All transport facilities throughout the Production Departments, 
both manual and mechanical, are operated and controlled by the 
Production Control Department. 


Mechanical Transport. 


For the transport of Goods to and from the various Production 
Departments, the following Petrol Engine Platform Trucks are 
employed : 

14 Lister Trucks (3$h.p. Jap Engine), with trailer, hauling 
capacity of two tons. 

One Lister Truck (34 h.p. Jap Engine), with a hauling capacity 
of one ton. 

One Brett Truck (4h.p. Cov. Twin Engine), one ton load 
capacity. 

These trucks are operated and serviced by the Production 
Control Department under the control of a Transport Foreman, 
and are each engaged on transport duties of a specific nature 
prescribed by the Transport Foreman, Trucks are diverted when 
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pecessary, for transportation of Goods urgently required, upon 
application direct to the Transport Foreman. 

For stacking material of a heavy and bulky character, a Morris 
Stacking Machine is provided. This machine is electrically operated. 
being equipped with a lh.p. Electric Motor, and has a lifting 
capacity of approximately 10 ewt. 

A Hyster Mobile Crane, equipped with a 16 h.p. 4 Cylinder Petrol 
Engine, is provided for the purpose of lifting and positioning material 
of a heavy or bulky nature. 

Railway trucks are hauled from the Great Western Railway | 
sidings to the A.E.C. private line by an Oil Engined Locomotive of 
A.E.C. design and manufacture. Trucks :hunted on to the Great 
Western Railway siding overnight, are coupled to the loco and 
hauled each morning to the Gocds Inwards, Steel Stores or other 
location within the factory. After unloading, material for despatch 
by rail is loaded up and the trucks returned to the Great Western 
Railway siding. 


Manual Transport. 

Transport of materials by manual effort is principally confined 
to the Machine Lines, and for this purpose Transport Labourers 
are allocated to the various sections under the supervision of the 
Transport Foreman. 

These duties mainly consist of transporting work in progress 
within the sections to which they are attached, assisting operators 
where necessary in handling the heavy components and removing 
finished work from their respective sections to the Section View 
Room. 

The usual method of transport in this case being the ordinary type 
of sack barrow or scooter box. 

When material of a delicate or highly finished character is handled, 
great care is taken to avoid damage during transit, and for this pur- 
pose means of transport are provided in the form of specially 
designed mobile racks, trays and boxes. Cardboard ferrules are 
also provided for protection of threads and ground diameters. 

For the reception of component parts in the machine lines 
awaiting machining, steel barrels or bins are provided, preventing 
material being scattered around the floor, and also ensuring each 
individual batch of work is kept intact. 

Experiments are continually being conducted with a view to 
reducing to a minimum the amount of manual effort required for 
transportation of materials. 

It is extremely difficult, if not altogether impossible, to entirely 
eliminate manual effort, but the Internal Transport will shortly be 
equipped with the Tug Lift System which should go a long way 
towards solving the problem. 
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EXTERNAL (ROAD) TRANSPORT 


To overcome difficulties experienced in regard to trafisportation 
of urgent materials under existing conditions, a fleet of Transport 
Vehicles is operated and controlled by the Production Control 
Department. 

These vehicles are used for the conveyance of all urgent materials 
and Tank units to and from the factory, and operate in the London 
area, Home Counties, Midlands, Northern and Southern Scottish 
areas. 

The fleet is comprised of the following transport vehicles and is 
under the direction of a Transport Foreman in whom all requests 
for transport facilities are centralised. 

One 6 ton Capacity Flat Low Loader. Used for carrying Spares to 
Chilwell, etc. and small collections in Birmingham area. 

Five 8 wheel, 16 ton vehicles. Used for delivery of material and 
engines to Birmingham, Newcastle, Manchester, Glasgow and all 
districts. Collections from Liverpool Docks and all heavy loads. 
Each fitted for drawing trailers. Gross load with trailer 22 tons. 

Two Eagle Trailers for use with above vehicles. 

One 24 ton Experimental Vehicle. Canyng capacity 5 ton. 
30 m.p h Vehicle used for eme»g ney jo!s, lo.ds for «ngines, ete. 

One Mercury Lorry. Carrying capacity 6 to 7 ton. Used for 
collection and delivery of material to and from Standard Road 
Works. 

Three Marshall 6 wheel vehicles. Production Control Department 
London work. Allocated to Mr. Skinner’s Department but used by 
the Production Control Department for London area work. 

One Monarch 4 wheel, 6 ton capacity. Allocated to Spares De- 
partment. Frequently used for delivering Spares to Chilwell, etc., 
returning with load for Production Control Department. 

One 2 ton Austin Lorry. Used for urgent collection or delivery 
work. 

Two Commer 7 cwt. Vans. Used for London area only. 

Allrequests for transport facilities are passed to Transport Foreman 
on REQUEST FOR TRANSPORT FacixitiEs, Form No. D 5154 (Fig. 29), 
stating location or designation from which goods are to be collected 
or delivered, details of goods to be transported, quantity and 
approximate weight of load and particulars in regard to the time 
and date upon which delivery or collection is required. 

The Transport Foreman is responsible for ensuring that as far as 
is practicable all transport vehicles carry. economic loads on both 
outward and homeward journeys, and to assist him in this respect 
the Sales Inspection, Service and Spares Departments have instruc- 
tions to consult him before arranging transport by other sources. 
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Transport drivers are given full detailed instructions in regard to 
destination and load to be collected or delivered on DrivEr’s 
InstrucTION, Form No. M.1099 (see Fig. 28). 

Contact is maintained when necessary between the driver and 
headquarters at various points en route in order that revised in- 
structions may be transmitted without delay. 


STORES AUDIT SECTION 

Functions. 

Perpetual Stores Check, Disposal of Surplus Material, Obsolete 
Material, etc. 

The Stores Audit Section, although attached to the Production 
Control Department, is under the control of the Chief Accountant. 

The main functions of this section are indicated below : 
. A systematic and perpetual check of all Stores Stocks. 
. Check on Surplus Material created by Alterations to Design. 
. Check on Surplus Material cveated by Sales Alterations. 
. Comparative check on Material ordered for Chassis Produc- 

tion against existing Stocks and Commitments. 


5. Check and Disposal of Surplus Material created by excess 
deliveries from Outside Suppliers. 


6. Record and Disposal of Obsolete Material. 


mm ON — 


Perpetual Stores Check. 


A physical count is made of Stores or Bin Stocks, the resultant 
figures being compared with the Master Record Card in the Order 
Section. Any errors are at once adjusted and a report submitted to 
the Chief Accountant on INTERNAL AuDIT Report, Form D.1104. 

A copy of this report is passed to the Superintendent of the Pro- 
duction Control, and a third copy retained in the book for reference 
purposes, the Master Record Card being signed by the Stores 
Auditor as an indication of the check. 


Comparative Check—Stocks and Commitments. 


A periodical check is taken of the Master Record Cards to ensure 
that all surplus material has been taken into consideration when 
ordering material for new sanctions or spares requirements. 





We are indebted to the Associated Equipment Company, Ltd., 
for permission to reproduce the foregoing article, whose sy stem 
of production control it explains. 
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Production Schedule. 


Component Parts List 
(Schedule 'A' 


Material Analysis Cards. 
Alteration Advice Notes. 
Material Analysis Statement 
Assembly Lists. 


Shops Alteration to Binder 
Request. 


‘X' & 'XU' Assembly Lists. 
Reference Sheets. 

Sales Altn. Instructions. 
Chassis Priority Lists. 
Weekly Production Report. 
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Index Card (New Dies and 
Stampings }. 


Request for Despatch Note 
(Patterns). 


Pattern Crder. 
Works Order. 


Master Record Cerd (Rough 


& Work in Progress}. 


Master Record Card (Bought 
Out Items). 


Production Release Note. 
Purchase Requisition. 
Purchase Order. 


Preliminary Requisition 
(Bar and Tube). 











PR.1 
ST.5604 


VA.1 
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AB.1 
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CP.1 
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Specification. 


Drawing Office. 
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Description. Form No. Source of 
Origin. 

Commitment Recore Cari M. 1073 Order & Urge. 
(Bar and Tube). 
Stock Card (Bar and Tube) M.1073a . * 

| } 
3oods Received Note | 02893/5/ | Goods Inwards. 
(Rough) ‘a? 40. 
Material Requisition ¥.02601 Order & Urge. 
(Notice of Issue’. } 
Pass Forward Slip. 30191 Inspection Dept. 
Daily View Report. 3701 Inspection Dept. 
Zoods Received Note (Bought | 02993/5/ | Goods Inwards. 
Out Material). 40. 

*Paid Off Today* Sheets. M. 1028 Stores (Finished ) 
Delivery (R.M.) Notes. | 8842 | Internal Audit. 
| 

Delivery (A) Notes. | M.8842a bd ° 

Internal Audit Report. D.1104 Stores Audit. 

Docket (Outside Material M. 1097 Order & Urge. 

Control). 

Preliminary Process Layout. | PPL.l Process & Rate- 
setting Section. 

Operation Detail Card. M.4023 e e 

Master Process Layout. uw. 40291 ° ° 

Cperation & Tool Layout. 05321 e ba 

Alteration to Layout. sT.5821 ® e 

Advice of Altn. to Tool M. 0535 Jig & Tool 

Layout. Drawing Office. 

Target Time Investigation | m.5818 P. & R.S. 

Slip. | 

Plant Record Card. KM. 5808 e 

Planning Study. M. 1053 Planning. 

Calendar. CAel ° 

Tool Equipment Schedule. TEel ° 

Urgent Drawing & Layout DLR.1 e 


Request. 
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Description. Form No. Source of 
Origin. 
Planning Schedule. P.1 Planning. 
Traders Schedule (Rough M.1043 & ° 
and Bought Out). M.1043a. 
Factory Schedule. ST.4068 “ 
Job Card. M.1038 " 
Job Label. 4065 ° 
Cope-Chatterton Index P.2 sd 
Card (Plant). 
Machine Tool Movement M.1048 Plant Engineer. 
Notice. 
Factory Schedule Machine ¥.1080 Planning. 
ad. 
Machine Load Summary. ML.2 ° 
Cope-Chatterton Index P.3 e 
Card (Part & Opns). 
Department Machine Load ML.1 Planning. 
Summary. 
Outside Machining OM.2 e 
Instruction. 
Jig & Tool Instruction OM. 3 ° 
(Outside Machining). 
Outside Machining Record D-1206 e 
Card. 
Jig and Tool Record Card OW. 1 Tool Room. 
(Outside Machining). 
Priority No.l List. PL.1 Progress. 
Pactory Shortage List S.l ” 
(Progress). 
Progress Schedule. M.1060 . 
Job Change Ticket. ST.0260 Central Time 
Office. 
Transport Label. 7749 Progress/Inspn. 
Operations Overdue Report. 00.1 ° 
Chassis Building CBel.l. * 


Instruction. 
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Description. Form No. Source of 
Origin. 
Stores Shortage List. ssel Finished 
Stores. 
Reject Note (Ass). Production Depts. 
Return to Stores Note. M. 1039 Progress. 
Goods Received Note 02993 Goods Inwards. 
(Bought Out Material). 
Material Requisition (Blue)} ST.8021 Production. 
Geods Received Note. ST.3012 Steel Stores. 
N.P.L. Label. ST.40255 e s 
Stock Card (Steel Stores) ST.0439 . ° 
Reject Letter. M.3702a Inspection. 
Goods Received Note 02992 Oil Stores. 
Consumable Stock). 
Delivery Schedule (Tyres) Tel Tyre Stores. 
Allocation Order Form. 75879-1 Tyre Stores. 
C.I.M. Inspection Notes. WOS ..99 ° - 
Goods Received Note. ST.3012 ° e 
Stock Card. ST.0439 ° ° 
Monthly Statement (Disc T.2 ° . 
Wheels). 
Reject Note (Assembly). M.8918 . ° 
Consignment Notes (0) Goods Inwards. 
Advice of Goods without 8928a Goods Invwards, 
Deb. Notes. 
Variations - Advice of 8928 ° ° 
Goods. 
Temporary Advice Note. 3016 e * 
Request for Transport D.5154 External 
Facilities. -Transport. 
Drivers Inst. Form. Mw. 1099 @ 
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PRODUCTION ENGINEERING ABSTRACTS 


Research Department: 
Production Engineering Abstracts 
(Edited by the Director of Research) 


Note.—-The address: f the publications refirred to in these Abstract 
may be ob‘ained on application to the Research Deparinent, Loughborouch 
College, Loughb wough, 


EMPLOYEES, (WORKMEN, APPRENTICES). 


Skilled Men and Female Labour for Gauge and Toolmaking, (Machine 
Shop, November, 1943, Vol. 4, No. 11, p. 44). 


Memorandum of the Council of the Gauge and Tool Makers’ Association. 
Present position. Relationship of the industry to war effort and man power 
problem. Classification of gauge and tool shops in relation to the labour posi- 
tion. Retention of key skilled men. Recruitment of ‘‘ Green ”’ and female 
labour. Misuse of skilled tool and gauge labour. The grave effect upon the 
nation’s manufacturing programme of any hold-up in the supply of essential 
gauges and tools. 


COMBUSTION, FURNACE. 


Salt Bath Heat Treatment for Emergency Steels. (Machine Shop, No- 
vember, 1943, Vol. 4, No. 11, p. 80, 6 figs.). 


Representation of the heat treating cycle. Layout of an automatic 
heat-treating installation to carry out the heat-treating cycle. Depth of 
case as a function of carburising time at 1,700°F. Table showing analyses 
and properties of chromium-manganese carburising and hardenable steels. 
Diagrammatic representation of carburising cycle. Representation of 
hardening cycle of emergency high speed steels of the low tungsten composi- 
tion. 


GEARS, GEARING. 


Gear Grinding. (Automobile Engineer, November, 1943, Vol. XXXIII, 
No. 443, p. 477, 7 figs.). 


Form wheel grinding for the teeth of gears and for spline shafts is being 
used to an increasing degree to provide the accuracy and quality of surface 
finish that are required for many present-day applications. The Gear Grinding 
Co., Ltd., machines embodying the Orcutt principle of form wheel grinding, 
are described in detail. The latest development in form wheel grinding for 
gear teeth is the helical gear grinder. Production limits that can be guaran- 
teed are given for each machine. A very high degree of precision in indexing 
is essential to any system of gear tooth grinding, and a special indexing 
mechanism is incorporated in the Orcutt machine. The indexing plate, 
with the correct number of locating teeth, is made from close-grained cast- 
iron. Each locating tooth is truly radial and is ground very accurately 
on a special dividing engine. The spacing of the locating faces is accurate 
within plus or minus 0.0001 in. accumulated error on 16 in. diameter. For 
each division the radial side of a tooth contacts a pawl, and it is upon this that 
the accuracy of the indexing depends. The design of the patented mechanism 
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is such that the actual locating faces are practically free from wear. Despite 
the accuracy that is an essential part of the system, change-over from one 
indexing plate to another is easily effected. 


The Production Heat Treatment of Gears. (Mechanical World, 19th November, 
1943, Vol. 114, No. 2968, p. 583,.2 figs.). 


The classification and ultimate selection of materials for gears. The 
majority of gears of a diameter less than 12 in. are manufactured from carbon 
or alloy case-hardening steels. Carbon content of carburising steels. Theo- 
retical stress relationship between core and case depth. The grain size of 
casehardening steels. Alloy casehardening steels. Effect of alloy additions. 
Full hardening steels. Recommended gear materials. Forged and rolled 
carbon steels for gears. Forged and rolled alloy steels for gears. Steel 
castings for gears. 


Backlash in Gears—I and II. (Zhe Machinist, Reference Book Sheet, 
20th November, 1948, Vol. 87, No. 31, p. 105, 3 figs.). 


Backlash in gears is play in the teeth. For purposes of measurement and 
calculations, backlash is defined as the amount by which a tooth space exceeds 
the thickness of an engaging tooth measured on the pitch circles. Backlash 
between tooth profiles of gears. Backlash in pitch plane. Providing back- 
Jash. Control of backlash. Measurement. Recommended backlash. 


Tolerances for Bevel and Hypoid Gears—-I and II. (The Machinist, 
Reference Book Sheet, 13th November, 1943, Vol. 87, No. 30, p. 125). 


Scope. Diameter range. Pitch range. Classes and speeds. Types of 
errors: 1, runout; 2. pitch error; 3. accumulated error; 4. required tooth 
contact. Inspection tolerances for straight, spiral, and zero bevel, and hypoid 
gears in ten-thou. of an inch. 


HEATING, VENTILATION. 


Electrostatic Heating, by James F. Driver. (Machinery-Lloyd, 13th Novem- 
ber, 1943, Vol. XV, No. 23; . 37, 5 figs.). 


Diagram showing the ‘‘ Thermex”’ system of electrostatic heating. 
Arrangement of rectifiers for 60 kW, “‘Thermex”’ equipment. High 
frequency generating equipment for 60 kW. set. Transformer and rectifier 
equipment for 600 kW. “‘ Thermex ” electrostatic heater. 


KINEMATICS. 


Cardioid Cam Construction, by W. Cooper. (Machinery, 11th November, 
1943, Vol. 63, No. 1622, p. 544, 5 figs.). 


The motion obtainable from this heart-shaped curve is such that, even 
in the pure fundamental form, it approximates closely to constant lift for 
equal angular movements, with a slight grading off at half-turn positions. 
The fundamental cardioid curve. Graph showing the motion of a cardioid 
cam. A constant lift cam. A cardioid cam with a rocking lever follower. 


MACHINING, MACHINE TOOLS. 


The ABC of Internal Grinding, by E. T. Larson. (Machine Tool Review, 
September—October, 1943, Vol. 31, No. 187, p. 118, 9 figs.). 


The basic requirements of an efficient grinding machine operator may be 
summed up under three main headings: (a) know your grinding machine 
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and how to set it up for each job, (b) select the proper grinding wheel for each 
job, (c) be able to recognise common grinding troubles and to correct them. 


Take a Healthy Chip, by F. J. Wintersdorff. (The Machinist, 20th November, 
1943, Vol. 87, No. 31, p. 87, 1 fig.). 


Replace ‘ feed per tooth’’ by “ basic table advance per tooth.” The 
relationship between the basic table advance per tooth and the actual chip 
produced at various depths of cut. Chart for determining feed per tooth and 
maximum chip thickness. Comparative production results from setting 
milling speeds and feeds by three methods: A. Rule of thumb; B. Basic 
table advance per tooth ; C. Maximum chip thickness. 


CHIPLESS MACHINING. 


Mass Production of Press-Formed Parts, by R. Dewert. (Sheet Met. Ind., 
September, 1943, Vol. 18, No. 197, p. 1583, 1593, 1602 (Based on an article in 
Revue Universelle des Mines, 8th Series, Vol. 18, No. 5, p. 154)). 


A general account of tools, machines, operations, heat treatments, properties 
required of materials, etc., illustrated by examples: 


(Communicated by the British Non-Ferrous Metals Research Association). 


Shaping Metal Airframe Parts. (Aircraft Production, December, 1943, 
Vol. V, No. 62, p. 566, 16 figs.). 


The well-equipped sheet metal forming department installed at a 
de Havilland factory in this country. Except for the blanks which are routed 
to profile in another shop, the department is self-contained for shaping com- 
ponents by the drop-stamping, rubber-pressing and stretch-pressing processes, 
and includes a foundry for the production of the necessary tools and refrigera- 
tion plant for storing blanks after normalising. 


MANUFACTURING METHODS. 


The Repair of Worn or Over-Machined Parts by Electrodeposition, by A. W. 
Hothersall. (Engineering, 26th November, 1943, Vol. 26, No. 43, p. 438, 10 figs.). 


With few exceptions, electrodeposition is satisfactory as a general method of 
repairing worn or over-machined parts of machines, vehicles, engines, guns, etc. 
The mechanical properties and the adhesion of the deposit must be suitable 
and reliably controlled if the process is to be successful. Hardness of electro- 
deposited metals. The cause of the high hardness is variously attributed 
to (1) hydrogen, (2) small grain size, (3) included non-metallic matter. Tensile 
properties. Adhesion of electrodeposited metals. Suitability of different 
metals for building-up from the point of view of adhesion. Stress in electro- 
deposited metals. Electrodeposited coatings are even, in thickness, only 
under ideal conditions, seldom or never realised in practice. Tensile pro- 
peérties : average results. Effect of electrodeposited coatings on mechanical 
properties of steel. General notes. Two metals only are in common use for 
building up over-machined parts, namely, nickel and chromium. There is no 
theoretical limit to the thickness which can be applied, and there is no 
important change of properties or adhesion with thickness. The metal must 
either be applied in sufficient thickness that it can withstand any indenting 
force likely to be met, irrespective of the hardness of the base, or the base 
must be chosen of sufficient hardness, so that an economically thin coating 
can be applied, 
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MATERIALS, MATERIAL TESTING. 


Light Alloys in Machine Tools. (Light Metals, October, 1943, Vol. 6, No. 69e 
p. 486). 


An account of the ways in which the lightness and other properties of Al 
alloys are utilised in abrasive wheels, hammers, hand tools, gauges, etc. 


(Communicated by the British Non-Ferrous Metals Research Association). 


Chevrolet Casts Magnesium. (Foundry, U.S.A., August, 1943, Vol. 71, 
No. 8, p. 90). 


An illustrated account of the changeover of part of this foundry from grey 
iron to Mg-casting. 


(Communicated by the British Non-Ferrous Metals Research Association). 


Hardenability, by J.G. Richie. (The Australasian Engineer, 7th July, 1943, 
and 7th August, 1943, Vol. 43, Nos. 326, and 327, p. 14, 25 figs.). 


Hardenability of plain carbon and low alloys steels. Relation between 
maximum hardness, critical hardness, and carbon content. Schematic 
representation of relation between cooling rate and temperature of initial 
transformation in a eutectoid steel. Hardness distribution curves for two 
steels of different hardenability. Fundamental considerations. Harden- 
ability tests. SAE 3140 quenched in oil and water. Relation between ideal 
critical size, actual critical size, and severity of quench. Diagrammatic 
sketch of Jominy end quench hardenability test. Effect of various factors 
on hardenability. The austenite grain size at the actual quenching tempera- 
ture is of importance. Recent work published by Grossmann is most illuminat- 
ing ; the ideal critical size. Correlation between hardenability in terms of 
ideal critical size and distance from water cooled end. Jominy curves for 
nickel chrome steel quenched from 815°C. and 925 C. for various soaking 
times. Base hardenability of pure iron-carbon alloys as a function of carbon 
content and grain size. Variation of hardenability with carbon and manganese 
in medium manganese steel SAE 1340. Applications of hardenability testing. 


MEASURING METHODS. 


Fine Accuracy in Turret Lathe Work. (Machine Tool R:view, September 
October, 1943, Vol. 31, No. 187, p. 99, 3 figs.). 


The use of dial gauges so that the exact dimension is visually indicated. 
Accuracy of duplication can then be maintained to .0005 in. It 1s preferable 
to use dial gauges graduated to .0001 in. for the finest work as these greatly 
facilitate reading. Examples: Dial gauge fitted to (a) the cross slide 
when turning cotter grooves in aero-engine valves, (b) the saddle when turning 
collars on a cast iron pump body; (c) arrangement for turning a number of 
diameters, using a dial gauge and suitable length gauges. 


x-Rays in the Light Alloy Foundry, by F. R. Mansfield. (Light Metals, 
October, 1943, Vol. 6, No. 69, p. 469). 


Describes the way in which radiography is used to maintain a high standard 
of Al-alloy casting. 


(Communicated by the British Non-Ferrous Metals Research Association). 
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Testing Hardness and Uniformity of Abrasive Wheels, by P. Grodzinski, 
(Industrial Diamond Review, November, 1943, Vol. 3, No. 36, p. 61, 10 figs.). ° 


Comparator for the routine testing of the fine grained aluminium oxide 
wheels used for the fine grinding of razor blades. <A pointed diamond is 
rotated under a given load and a distinct speed for a distinct number of revol- 
utions, and simultaneously the distance the diamond point has dropped is ob- 
served, corresponding to the depth of impression made into the wheel. Side 
elevation of a new Gillette abrasive wheel testing machine. Different 
diamond and steel points used in routine and experiments. Data obtained 
from motion picture record of a penetration of point. The diamond drills 
cut from 1,500 to 3,000 craters in aluminium oxide wheels, vitreous or resin 
bounded, without serious wear. Six places on each cylindrical absagive 
wheel are tested. 


PLASTIC MATERIALS, POWDER METALLURGY. 


Machining and Finishing Tenite. (The Tool Engineer, (U.S.A.), October, 
1943, Vol. XII, No. 10, p. 85, 4 figs.). 


Production facts on a particular type of plastic indicate some of the tooling 
problems which are becoming increasingly important in mass-manufacturing. 
Sawing with a recommended peripheral speed of 6000 feet per minute. Warm- 
ing the sheet is essential in obtaining a smooth edge in shearing, blanking, 
punching. Tenite is satisfactorily worked with machine drills used for wood. 
Sanding is done on the coarse belt and finish sanding on a fine belt, running at 
2000 feet per minute. Ashing produces a satin-like surface. The operation 
is done on a wheel built up of muslin discs. Lapping. Polishing. Buffing. 
Tumble polishing. Dip-finishing and colouring. 


Thermoelastic Forming of Airplane Parts, by W. I. Beach. (Mechanical 
Engineering (U.S.A.), October, 1943, Vol. 65, No. 10, p. 719, 10 figs.). 


Development of thermoelastic forming process. Forming characteristics 
of thermosetting sheets. Analogy between the aluminium alloys and thermo- 
setting laminates; aluminium is crystalline in structure, thermosetting 
plastic is amorphous. Whereas aluminium deforms by slippage of crystals 
along planes of weakness, laminates deform by an incremental sliding and 
stretching of the adjacent layers of fabrics. Typical airplane parts formed 
by thermoelastic process. Typical dome-light mounting bracket. Plastic 
sheet formed into stiffened panel. Wing-gun ammunition-feed chute. Rela- 
tive forming capabilities of aluminium and laminated plastics. Sphere of 


applications for plastics. Plastic parts must be better than their metal 
counter-parts. 


Metal Working in Powder Metallurgy, Parts I—III, by C. G. Goetzel. (Wire 
and Wire Prod., June, July, August, 1943, Vol. 18, Nos. 6, 7, 8, p. 329, 355, 
394, 427, 457). 


Part I discusses the working properties of powder-metallurgy products. 
Part II describes industrial methods used in the manufacture of refractory 
products, and Part III describes experim: nts on sintered Fe and Cu. 


(Communicated by the British Non-Ferrous Metals Research Association). 
PSYCHOLOGICAL INVESTIGATION. 


How to Select New Supervisors. (Personnel, (U.S.A.), September, 1943, 
Vol. 20, No. 2, p. 66). 


With rapid expansion of supervisory staffs has come the urgent need for a 
more systematic method of selecting first-line supervisors. An organised 
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method of inventorying the abilities of rank-and-file workers to determine 
who will profit most from foremanship training. Based on industrial 
experience, the procedure includes participation of present supervisors in 
the nomination of candidates ; use of an objective measure of practical ability, 
and acceptance or rejection of candidates by a special selection committee. 


SHOP ADMINISTRATION AND MANAGEMENT. 


Planning, by D. Anderson. (Juurnal of the Institution of Civil Engineers, 
November, 1943, Vol. 21, No. 1, p. 1). 


Planning in other countries. Lack of planning in Great Britain : how the 
nation is governed. Advantages and disadvantages of planning. A pro- 
gramme of planning. Howis this programme of planning to be brought about. 
The spiritual side of planning. 


Foreman as Manager. (Production and Engineering Bulletin, November, 
1943, Vol. 2, No. 12, p. 532, 3 figs.). 


The foreman’s department is a miniature of the whole business. The 
activities and responsibilities of a foreman are very similar to those of the 
different grades of management above the foreman. Keeping down the over- 
heads. 


SMALL TOOLS. 


The Relief of Formed Cutters, by J.G. Smith. (Machinery, 25th November, 
1943, Vol. 63, No. 1624, p. 599, 4 figs.). 


A practical study of the technique of applying relief to the teeth of rotary- 
type cutting tools. Methods of determining the form of the relieving curve 
in specific cases are simply described, also processes of relieving various forms 
of cutters. Various clearances and their relation. Calculating the angle for 
any profile. Relieving tool for a form-milling cutter with radial teeth. 
Relieving tool for a form-milling cutter with hooked teeth. Relieving tool 
for hob with spiral flutes and radial teeth. 


More Production from your End Mills, by Justin Wright. (The Tool 
Engineer (U.S.A.), October, 1943, Vol. XII, No. 10, p. 70, 8 figs.). 


Complete charts and supporting formulas to operate end mills as economical 
production tools. Plot of deflection related to the chip per tooth from tests 
onend mills. The relationship of the deflection rate (1) to depth of cut plotted 
on bi-log paper, (2) to the width of cut, (3) to diameter of cutter. 


Cast Cutters Boost Milling Capacity, by W. C. Whittum. (The Machinist, 
6th November, 1943, Vol. 87, No. 29, p. 92, 5 figs.). 


The combination of Meehanite bodies and brazed tips forms a ready supply 
of tools for an expanded milling machine department, saves critical high-speed 
steel, expedites solution of special problems. Procedure for brazing carbide 
tips to tool shanks. 


Surface Finish with Diamond Tools. (Machinery, 18th November, 1943, 
Vol. 63, No. 1623, p. 573, 5 figs.). 

General investigation into the factors governing the turned finishes obtained 
with diamond tools. Objects of the tests were to obtain fundamental in- 
formation on the surface finish obtained with diamond tools. Three main 
criteria: a low average meter reading, a good graph and a good visual ap- 
pearance. The results described were obtained from machines normally 


Oxv 








PRODUCTION ENGINEERING ABSTRAOTS 


running on production. These machines were free from vibration. The 
spindles were precision lapped, running in properly fitted plain bearings 
and had accurate endwise location. The machines were correctly mounted 
and had independently mounted motors, the drive being by endless belts 
with a minimum of tension and without slip. A minimum of gearing was used. 
Four production runs were then undertaken, 100 pistons being machined 
oneachrun. The finish on first piston was have = 1.7, the total height 
(straddle) 19 mu. in. on the hundredth piston 1.9 and 19 mu. in, respectively. 
Diamond tools used for the tests. Conclusions : An average meter reading 
of 3 micro-inches maximum and a total height of 25 micro inches maximum 
were selected as the limits. Tools used in the production runs have now been 
in continual operation for three months without exceeding these limits. 


SURFACE, SURFACE TREATMENT. 


Securing Fine Surface Quality, by H. J. Wills. (Machinery, 4th November, 
1943, Vol. 63, No. 1621, p. 513). 


Some points in grinding machine operation that should be watched if 
fine surface quality is to be obtained. Parts may be given a finish of 2 
micro-inches average. Holding the dimensional accuracy to within 0.0005 
to 0.00005 inch tolerance for diameter, and to 0.00005 inch tolerance or less 
for roundness and straightness. Cause of failures: (1) inadequate power, 
(2) wheel-spindle in poor condition. The modern way to recondition a grind- 
ing machine spindle. (3) vibration, (4) belts of uneven thickness or pliability, 
(5) loose or out-of-balance idler pulleys, (6) backlash in drive gears, (7) loose 
pulley on the spindle, (8) worn traverse drive parts, (9) misalignment of head- 
stock and tailstock or of wheel-head and work, (10) miscellaneous causes. 


Processing Layouts for Metal Cleaning, by C. W. Smith, U.S.A. (The 
Machinist, 6th November, 1943, Vol. 87, No. 29, p. 101, 4 figs.), 


Metal cleaning should properly be considered in relation to the prior and 
succeeding operations in a metal-finishing sequence, or in other production 
processes where cleaning is a factor. From the facts developed by such an 
analysis it is possible to provide a cleaning method and a cleaning material that 
will satisfy the particular conditions encountered. Cleaning problems fall into 
three general classifications : (1) Cleaning after one operation as a necessary 
preliminary to a subsequent operation. (2) Cleaning before the application of 
a protective or decorative coating. (3) Cleaning as the final operation prior to 
assembly or inspection. 


TECHNICAL EDUCATION. 


Training Women Workers. (Personnel (U.S.A.), September, 1943 Vol. 20, 
No. 2, p. 100). 


Planned induction training and progressive training in actual job require- 
ments, supplemented where necessary by related instruction, make up the 
pattern followed by three companies which have successfully trained women 
in operations habitually performed by men. Training policy. Trainee 
selection. Orientation training. Special problems. Foreman reluctance to 
accept women in production departments. Women as supervisors and 
foremen. Shifts and working hours. Absenteeism and turnover. Plant 
facilities and adjustments. Safety and clothing. 
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TECHNICAL INFORMATION. 


Stabilised Quality Control, by H. Howell. (Aircraft Production, December, 
1943, Vol. 5, No. 62, p. 579, 3 figs.). 


Abuse of system. Practical example. Spread of control lines. ‘‘ Rissik”’ 
correction values. Statistical results. Advantages of scheme. Interpreting 


‘the process record. Mean dimension. Patrol times. Checks. Dimensional 


defectives. Dot diagram construction. The routine. 


Production Control, by W. V. McClung. (Mechanical Engineering (U.S.A.), 
Oétober, 1943, Vol. 65, No. 10, p. 719, 16 figs.). 


Control as practiced at Vultee Field Division of the Consolidated Vultee 
Aircraft Corporation. The paramount function of the production-control 
system to be considered is to ensure that schedules are met. Formulating 
the schedule. Functional chart showing relationship of production to other 
departments. Master schedule board. Order release. Cost centre despatch. 
Plant layout. Interdepartmental transportation. Assemblies departmentalized 
with cost-centre control. Major assemblies of the airplane. 


WELDING, BRAZING, SOLDERING. 


Choice and Preparation of Welding Edges for Metal Arc Welding, by E. 
Fuchs. (Welding, November, 1943, Vol. XI, No. 12, p. 494, 16 figs.). 


Before considering the method to use in preparing plates and other material 
for welding, it is absolutely essential to decide exactly what type of weld is 
required and what shape of groove or welding edge will result in the deposit 
of weld metal. The vee butt joint (without backing strip). The vee butt 
joint (with backing strip). The double-vee butt joint. The U-butt joint. 
The single J joint. The single bevel joint. 


Rapid and Accurate Inspection of Spot Welds, by L. L. Anderson. (Met. 
Progress, September, 1943, Vol. 44, No. 3, p. 433, 462). 


An account of a hand-operated tensile tester of 7500 lb. maximum capacity 
for testing spot welds in single shear. The machine can also be used for test- 
brazed, riveted and other joints. 


(Communicated by the British Non-Ferrous Metals Research Association). 


Assembling Metal Components, by J. L. Miller. (Sheet Metal Industries, 
November, 1943, Vol. 18, No. 199, p. 1971, 17 figs.). 


Spot welding v. projection welding. Copper-brazed crank. Strength 
of joining process. Consistency and reliability of the processes chosen. 
Riveting v. spot welding. The spot welder or butt welder as a riveting 
machine. Heading-in butt welder. Riveting case-hardened pins in spot 
welder. Tungsten contact rivet. Stress concentration on spot weld. 
Fatigue strength. For severe vibration two spot welds for positioning and then 
copper brazed. Brazed bolt with flange. Cup and bolt to be gas-tight. 
Choice of copper brazing or projection welding with annular projection. 
Soldering, brazing or silver soldering by electrical heating. Copper brazing 
limitations. Limitations of spot and projection welding. Projection welding 
limitations. Entirely impartial choice is necessary. . 


Building-up and Hard Surfacing by Welding, by William Andrews. (Engin- 
eevring, 19th November, 1943, Vol. 186, No. 4062, p. 418, 5 figs.). 


The building-up or surfacing operations in which welding is employed may be 
considered as serving three main ends, namely, (a) repair or reduction of abra- 
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sion in all its various forms ; (6) repair or reduction of corrosion of all types; 
and (c) reclamation of faulty material arising from poor workmanship or other 
reasons. The simplest material to deal with, of course, is ordinary carbon 
steel which, as far as bulk is concerned, still forms the greatest single item in 
engineering fabrication. Metals available for arc welding. Special-purpose 
electrodes. This first class of electrode includes both pearlitic and matrensitic 
alloys. The second class of electrode, giving deposits of very high hardness. 
and special properties, is mainly directed to the deposition of weld metal 
having the properties of cutting tools and similar materials. Oxy-acetylene 
welding. Application of welding for corrosion resistance. Welding of non- 
ferrous metals. Welding of special alloys. . 


Conservation of Tin in Soft Solders, by D. L. Calwell and W. C. Lang, 
(Sheet Metal Industries, November, 1943, Vol. 18, No. 199, p. 1921). 


In the absence of a plentiful supply of tin much of the work formerly 
done by high-tin solders can be just as satisfactorily performed by solders of 
alternative compositions containing either no tin at all or much less tin than 
was previously used. Typical compositions are given and suggestions are 
made for the proper handling of these various alternative compositions. 
Lead-tin solders. High lead-silver solders. Lead-tin-silver solders, 
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CHUCKS FOR MODERN HIGH 
SPEED DRILLING PRODUCTION 


THE THE 


“MARVEL” & "ARCHER 


DRILL CHUCKS 


are designed and constructed to 
stand upto modern drilling prac- 
tice. The external design is 
robust and serves as an efficient 
easing to protect the internal 
mechanism. The jaws are 
protected from damage by the 
specially hardened boss or cap. 
The demand for this perfect 
chuck increases every year, evi- 
dence that the leading engineers 
appreciate its worth. 


FIVE SIZES FROM jin. TO in. yy i P 
| YO” \RCHER 


KEYLESS 


















—~_|A S$ K ’ 
FOR OUR DRILL CHUCK 
“< CHUCK 
is / CATALOGUE is a correctly designed small size chuck work- 
ing on the same principle as the ‘‘ Marvel” 





5G 
ve which ensures reliable grip and ease of 

release. It has permanent concentricity and 

perfect balance for high speed drilling. 


TWO SIZES: 0-}in., 0-} in. 









TURRET STYLE “ VM arvel”’ 
Shanks made solid from body giving short over- ARCHER 


hang for rigidity and alignment. 


Tools quickly changed by hand without disturbing SMALL-TOOLS 


chuck setting. 
Made in all capacities and various shank diameters. 
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